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"All I ask is that, in the midst of a murderous world, 
we agree to reflect on murder and make a choice ." 

Albert Camus 
Neither Victims Nor Executioners 


Fifty Years of US Nuclear Resistance 


jn August 1945, the mushroom 
clouds over Japan revealed to 
Gordon Maham the purpose of 
his secret government engineering 
job. He resigned from the Manhat¬ 
tan Project in protest, thus losing his 
draft exemption. Refusing post-war 
conscription, Maham was arrested 
and jailed for three yean as a consci¬ 
entious objector. 

In California, conscientious objec¬ 
tor Bent Andersen was at the Civil¬ 
ian Public Service camp in Miners- 
villc doing alternative service, when 
he heard about the atomic bombs 
dropped on Hiroshima and Na¬ 
gasaki. He left the camp and hitch¬ 
hiked across the country, distribut¬ 
ing leaflets as he went, which read in 
part, "Now is the time for the people 
of America to cry out that the first 


atomic bombs in history shall be the 
last! That war be waged no more! 
Anything less is moral and physical 
suicide." He was later arrested and 
imprisoned. 

These acts of conscience ushered in 
the first SO years of anti-nuclear civil 
disobedience. 

Organised non-violent resistance 
began in 1955, when Catholic 
Workers and other pacifists publicly 
refused to co-operate with civil de¬ 
fence drills in New York city. From 
this action a series of civil disobedi¬ 
ence campaigns blossomed in the 
late 1950's. People were arrested at 
nuclear test sites in Nevada, the Pa¬ 
cific and Africa; missile bases in 
Cheyenne and Omaha; missile sub¬ 
marine shipyards in Connecticut; 


and California's Lawrence Livermore 
Laboratory, where the H-bomb was 
developed. Prison terms of six 
months were not uncommon and re¬ 
sistors were subject to public harass¬ 
ment and redbaiting. 

Civil disobedience for nuclear dis¬ 
armament faded along with the Ban 
the Bomb movement after above 
ground nuclear tests were banned in 
1963. France's refusal to join the 
ban, and continued atmospheric test¬ 
ing in the Pacific, gave birth to the 
group Greenpeace in 1970. Like the 
Golden Rule and Phoenix voyages of 
the late 1950's, Greenpeace ships 
sailed into the South Pacific to dis¬ 
rupt scheduled French tests, and 
protest US nuclear tests in the Aleu¬ 
tian Islands. 
















CON-fusion prevails 


Recently it seems, on one of his periodic visits abroad, Prime Minister 
Shri Narasimha Rao visited a fusion research laboratory and was suitably 
impressed. Taking advantage of his "good mood" a proposal for fusion 
research in India was mooted to him and grants worth Rs. 750 crores, 
sanctioned 

The real horror of this story lies not in the fact that obscenely huge 
amount of money is being wasted; (it definitely is and not only in such 
esoteric activity as fusion); but that the scientific community considers 
this darbari style of functioning as perfectly normal and there is not a 
whimper of protest. Perhaps they feel that let the nucleocrats get away 
with their loot. Our time too would come. Even self-interest, which 
would dictate that the country's research kitty is by no means unlimited, 
and Rs. 750 crorcs not chicken feed, seems absent. 

It is another issue altogether that the nucleocrats who have performed 
this fabulous heist have a long record of sterling non-performance when 
it comes to actually delivering what they promise. Even a cursory look at 
the operational record of nuclear power plants in the country would 
bear this out. 

Fusion research is special, for it is not only our nucleocrats but every¬ 
body else's as well who love it since this black holes just gobbles huge 
amounts of resources and no energy ever need come out. Even countries 
with a fifty year tradition of fusion research, have nothing to show for 
their years of effort except futuristic labs to impress gullible visiting 
Prime Ministers. The present long term projections of the US Depart¬ 
ment of Energy regarding an operational commercial fusion reactor pre¬ 
dict the possibility not before 2040. University of Maryland physicist, 
Robert Parks observes: "For years, we joked that fusion was 30 years 
away and always will be. Now most scientists say it is 50 or 60 years 
away." 




Mass nuclear disarmament actions 
paralleled the growth of anti-nuclear 
power civil disobedience in the late 
1970's. Nuclear power plants from 
Scabrook, New Hampshire on the 
Atlantic coast to Diablo Canyon in 
California on the Pacific were sites of 
civil disobedience actions large and 
small. Participatory organising styles 
for non-violent direct actions featur¬ 
ing decision making by consensus 
were developed building on and 
moving beyond the practices of the 
civil-rights and the anti-war move¬ 
ments. 

In 1978, organisers of the first na¬ 
tional demonstration at the Rocky 
Flats plutonium processing plant 
near Denver planned a symbolic 
blockade of the railroad tracks to fol¬ 
low the legal demonstration. With 
participants from around the coun¬ 
try, the action spontaneously grew 
into more than a year of resistance 
that overwhelmed local courts with 
hundreds of arrests. The encamp¬ 
ment of the railroad tracks that 
served as springboard for repeated 
blockades preceded a wave of such 
resistance-oriented peace camps on 
both sides of the Atlantic in the 
1980s. 

Civil disobedience campaigns and 
faith based resistance communities 
were re-emerging on both coasts and 
in the missile fields of the mid-west. 
By the time deployment of Cruise 
and Pershing missiles in Europe was 
punctuated with the "winnable nu¬ 
clear war" rhetoric of the Reagan ad¬ 
ministration, a widespread network 
of such communities and campaigns 
was active. 

Since 1980, this movement of con¬ 
science in action has resulted, in the 
United States, in some 47,000 anti¬ 
nuclear arrests during at least 1,800 
actions at more than 250 different 
sites. Resisters have been jailed for 
entering military bases, sitting-in at 
corporate and government offices, 
praying at nuclear weapons laborato¬ 
ries; blockading trucks and trains, 
nuclear power plants and nuclear 
dump sites; damaging 

weapons 


components and deployment sys¬ 
tems in biblically-based "Plowshares" 
actions; and infiltrating test sites to 
impede actual nuclear weapons tests. 
Thousands have been imprisoned for 
a few days, hundreds for a month or 
more and dozens for one or more 
years. 

As the nuclear age passes the half- 
century mark, direct action for nu¬ 
clear disarmament continues, target¬ 
ing advanced weapons and first-use 
strategies. A resurgence of resistance 
at nuclear power plants has also be¬ 
gun in mid 1990s, as ageing plants 
show risky signs of wear. The indus¬ 
try's production of irradiated nuclear 


fuel rods, the most dangerous of ra¬ 
dioactive wastes, has begun to ex¬ 
ceed safe storage capacity at many 
plants in the US and other countries, 
spurring citizen action and concern 
at sites across the country. 

As we look to the challenges of the 
next 50 years, it is with great appre¬ 
ciation and respect that we remem¬ 
ber the actions of so many people 
who have paved the way before us, 
showing us with their examples and 
their lives an active and conscien¬ 
tious response to the nuclear age. 

The Nuclear Resistor July 7,1995 


Volume 9 Number 1 


2 


August/September 1995 





Fire Derails Japanese Fast Breeder 


n December 8, the Fast 
Breeder Reactor at Monju 
in Japan had an accident 
involving a leak of sodium coolant. 
Approximately four tones, of sodium 
leaked from the secondary cooling 
system. No leak of radiation was de¬ 
tected This was the largest leak ever 
recorded from the piping of operat¬ 
ing reactor anywhere in the world 

On December 11, the Fukui per- 
fectural officials and later STA (Sci¬ 
ence and Technology Agency) offi¬ 
cials along with PNC (power 
Reactor and Nuclear Fuel Develop¬ 
ment Corp.) staff surveyed the room 
where the leak occurred They con¬ 
cluded that the leak's source was a 
defective weld in a temperature 
probe attaching it to one of the 55 
cm main secondary lines. The weld¬ 
ing had been done in 1991 during 
remodelling of the whole loop due 
to a design fault 

Video pictures show the extent of 
the damage. Sodium oxide and so¬ 
dium hydroxide deposits were found 
mostly under and around the area of 
the defective tube but also through¬ 
out the room as well. This suggests 
that the sodium-water reaction was 
vigorous and lasted for hours spread¬ 
ing the reaction products every¬ 
where. 

Some steel structures showed evi¬ 
dence of melting, indicating that the 
sodium had caught fire reaching 
temperatures in excess of 1500 de¬ 
grees centigrade. The video pictures 
of the room together with theoreti¬ 
cal considerations strongly suggest 
that it was a spray fire, one of the 
most feared types of sodium reac¬ 
tion. This mns contrary to PNC's in¬ 
itial statement to the effect that; "a 
minor leakage in the secondary so¬ 
dium loop caused some fumes." 

In the course of the accident, the 
operators deviated repeatedly from 
standard operating procedure and 


were dangerously slow in reacting. 
Despite clear evidence of a leak, the 
operators took twelve minutes to re¬ 
spond. Even then, they slowly 
coasted the reactor down rather than 
implementing an immediate shut¬ 
down as standard operating proce¬ 
dure requires. On the second day af¬ 
ter the leakage, PNC team entered 
the room and took video pictures. 
But the pictures released to the press 
showed only a corner of the room 
with intact pipes and a small amount 


Sodium and Air: 

A Dangerous Mix 

Nuclear experts like 
liquid sodium as a 
coolant due to its high 
conductivity and low 
neutron absorbtion 
properties. Sodium in 
contact with either air or 
water causes an explosive 
reaction. Instead of 
abjuring industrial scale 
use of such dangerous 
materials, nucleocrats 
feel that the sweetness of 
the technological 
challenge is well worth 
the risk of blowing up 
whole populations. 


of leaked sodium. This was a blatant 
attempt to play down the seriousness 
of the accident. In reality the damage 
was extensive with melted steel 
structures and reaction products 
spread throughout the room. This 
only came to the light after the per- 
fectural survey team took and re¬ 



leased the video pictures two days 
later. 

PNC and STA now plan to drain 
the sodium and investigate the cause 
of the accident But draining the so¬ 
dium is not an easy job and nobody 
knows how long the clean-up work 
will take. All the welding will need 
to be checked This can take a long 
time. Besides, Fukui Prefecture Gov¬ 
ernment and other local govern¬ 
ments will probably resist the restart 
of Monju. Tukio Kurita, the gover¬ 
nor of Fukui Prefecture, has lodged 
a protest with Prime Minister 
Tomichi Murayama demanding that 
the government suspend its plans for 
Monju. 

This fiasco has further corrobo¬ 
rated what the anti-nuclear move¬ 
ment had been saying particularly 
against Monju and Japan's pluto¬ 
nium policy. 

Jinzaburo Takagi: Citizens' 


Nuclear 


Implications far India 

As it happens, India's uranium re¬ 
serves are sparse and usually of poor 
quality ore. The Indian (pie in the 
sky) nuclear programme is, and has 
always been, predicated to the 
proposition that fast breeder reactors 
would work and produce large quan¬ 
tities of plutonium in the near fu¬ 
ture. Thus, the repeated failures of 
fast breeders in both France and Ja¬ 
pan, are of special concern to Indian 
nucleocrats who can see their dreams 
of continued government largesse 
slowly dissolving. It is perhaps for 
this reason that they have of late be¬ 
come more interested in fusion 
rather than fission. Since, nobody 
anywhere has got any working 
model of a fusion power generator, 
one can safely work in this 'frontier' 
area, crores can be spent, with no 
awkward questions asked regarding 




performance. 
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Memories of Hiroshima 


I was sixteen years old in 
the summer of 1945. In 
June, I had completed 
grade ten, and would enter grade 
eleven in September. I remember 
well the invasion of Normandy and 
the end of the European War. A 
young girl who lived two doors 
from my home had married her 
childhood sweetheart, a young 
neighbourhood boy in April 1945, 
and he was sent overseas almost im¬ 
mediately with the US army. His 
first battle was the invasion of Nor¬ 
mandy, and he died on the beach¬ 
head. His young pregnant wife was 
devastated by the news. The pain of 
invasion could be felt throughout 
the neighbourhood, as we saw the 
build-up towards the invasion of Ja¬ 
pan. Remember, we had heard hor¬ 
rible stories of the fighting in the 
Pacific Islands, most recently at Iwo 
Jima and Okinawa. 

Then on 6 August 1945, the Presi¬ 
dent announced that the US had 
dropped a new and awesome bomb 
on Hiroshima, and this might make 
it unnecessary to invade Japan. On 
August 9, a second bomb was 
dropped on Nagasaki. We were told 
that Japan's military ship building 
was the target. Then Japan surren¬ 
dered and there would be no second 
bloody invasion to end the Pacific 
War. Everyone went crazy with cele¬ 
bration. My brother went to our 
Church and he, together with an¬ 
other boy, rang the Church bells for 
twenty minutes straight, until they 
were both exhausted. All of the 
Church bells in the city were ring¬ 
ing, and the people were out in the 
streets singing and laughing with 
joy. The boys were coming home. 
The war was over! 

During the war there were many 
patriotic demands made on us, like 
rationing of food in short supply or 
needed by the troops. We also wrote 
letters to boys in service. I took on a 
slightly different type of letter writ¬ 


ing. I wrote to boys who were con¬ 
scientious objectors, who refused to 
kill. This was a very patriotic war 
and conscientious objectors were 
treated like dirt in the military. They 
had to put in their time in the serv¬ 
ice, but were given the most dis¬ 
agreeable jobs the military could 
find. I undertook to support them 
and try to keep up their morale. Kill¬ 
ing, and what I understood as "bully 
power" merely biased the post-war 
negotiating process where the real 
decisions which carved out future re¬ 
lationships were made. The strong¬ 
est, not the most just, got to "lay 
down the law." This merely set the 
stage for the next war, as the loser 
tried to build up the power to con¬ 
front his oppressor. 

On August 15, 1945, as all the 
neighbourhood was celebrating, my 
mother was strangely quiet. As she 
prepared the supper, I watched her 
stir the soup and keep repeating: 
"They should not have done it. They 
should not have done it." These 
words still haunt me. They were cor¬ 
rect, but I do not know how my 
Mother knew, because the propa¬ 
ganda was so strong at the time. 

My father served on the Financial 
Advisory Board of our Church. Dur¬ 
ing the late 1940's, when there was a 
boom in the uranium mining indus¬ 
try, the Church wanted to invest in 
God's Lake Uranium Mining Com¬ 
pany in Canada. My father strongly 
objected to this, and I heard him 
talking about it at home. Eventually, 
the Church withdrew its proposal 
and did not invest in the industry. 
There were no nuclear power plants 
at the time, so, as I now know, the 
only use for that uranium was 
bombs. Again I do not know how 
my father knew this or why he so ve¬ 
hemently opposed this industry. He 
was a business man himself, the 
President of the Standard Mirror 
Company, which produced most of 


the automobile mirrors used in the 
Detroit car industry. 

My mother was right 50 years ago. 
They should not have done it. My 
father was right when he said to 
leave uranium in the ground! I think 
that I am now right to call for an 
end to the lying and destmctiveness 
of this industry which would steal 
from us the future life and health of 
our planet! 

Dr. Rosalie Bertell 

t the time, I was a ten year 
old living on the other end of 
the nuclear chain reaction in 
the federally planned city of Rich¬ 
land. Richland was home to the 
workers and fa mili es at the Hanford 
Engineering Works, a plutonium 
making facility 30 miles up the Co¬ 
lumbia River. 

We were elated when we heard the 
news of the bombing. People came 
out into the streets and raised a 
cheer: kids jumped around, did cart¬ 
wheels, shadow-boxed each other. 

We had finally taught those Japs a 
lesson! 

Trinity test bomb and Fat Man— 
the bomb which was dropped on 
Nagasaki—were plutonium bombs; 
therefore my dad's fingerprint's, so 
to speak, were on both. 

Mervyn Withemp, my father, died 
on May 12, 1988 aged 77. He died 
of prostrate cancer that had spread 
to his bone marrow. The prostrate is 
one of the organs that collects ra¬ 
dionuclides. I have no doubt that 
Hanford killed my father. However, 
this is an issue which divides our 
family. My mother is very sure that 
work at Hanford did not cause her 
husbands cancer. 

A pollster would find that most 
citizens in the area around Hanford, 
do not think that the radioactive and 
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chemical wastes pose any problems 
to heath. These communities have 
lived basically off the government 
teat for fifty years—and where you 
draw your paycheque shapes your 
politics. Richland High School is 
home to Richland Bombers whose 
logo is a mushroom cloud. 

Although it would be political sui¬ 
cide for President Clinton to apolo¬ 
gise in the name of the American 
people for these acts of technological 
murder, the fiftieth anniversary of 
the atomic bombings provide a good 
opportunity to do so. The President 
would grow in stature and become a 
true statesman, and it would have a 
real psychological effect on nuclear 
disarmament. 

Bill Witherup 

from The Bulletin of Atomic Scientists 

y parents and two older sis¬ 
ters were in Hiroshima's 
Minami-machi area, two 
kilometres from the epicentre, when 
the atomic bomb was dropped. My 
eldest sister was three years old, and 
the next was bom in February of the 
following year, which meant she as 
exposed while in the womb. My 
mother's parents, who lived about a 
kilometre away, died instantly 
amidst the roaring conflagration. I 
was bom in 1949, four years after 
the bombing, and another four years 
after that, in 1953, my father died. 

Although my mother had bum 
scars from her back up to her shoul¬ 
ders, she raised the three of us alone 
and in her weakened condition. 

She's now 83 years old A few years 
ago she broke a bone and is now 
confined to a wheelchair. Her life al¬ 
ternates between a senior citizens' 
home and my home. 

So, I am a second generation 
Hibakusha. The hibakusha's perspec¬ 
tive on today's society is coloured by 
their hellish experience. Just as it col¬ 
ours my father's death and my 
mother's life for me. I sometimes 
wonder that if the bomb hadn't been 
dropped maybe my father would still 


be alive, and my mother would have 
been spared so much suffering. Now 
that I am a father myself, I am not 
completely free of fear for the health 
of my own children, who are third- 
generation hibakusha. 

Hiroshima has always been a good 
argument against the atomic bomb. 
But although the Cold War has sup¬ 
posedly come to an end, there are 
still many nuclear weapons through¬ 
out the world Due to nuclear weap¬ 
ons' testing and accidents in nuclear 
facilities, many people have become 
hibakusha. 



A look at the area around Hi¬ 
roshima shows that we're sur¬ 
rounded by war preparations. There 
is the US military base at Iwakuni, 
the Self-Defence Force bases at Kure 
and Kaita, US military ammunition 
dumps in several places and more. 
How can Hiroshima be the foun¬ 
tain-head of world-wide peace cam¬ 
paigning surrounded as it is by all 
these military installations? Living 
here in Hiroshima, I have seen its re¬ 
construction and growth into a huge 
city, but it worries me that the Gem- 
baku Dome now looks smaller both 
literally and figuratively. 

The major challenge to the chil¬ 
dren of atomic bomb victims is how 
to use the Hiroshima experience to 
counter any repetition of past mis¬ 
takes. This year I would be sitting 
down with my mother and listening 
carefully to my mother's stories of 
that time. It will be a source of spiri¬ 
tual energy that will guide me the 
rest of my life. 

Shcjji Kihara 
NUKE-INFO Tokyo 


wasn't even bom when the 
atom bombs were dropped 
fifty years ago. And yet I too 
have some thoughts to share since in 
a strange way my birth is linked to 
Hiroshima. 

My father was a doctor of medi¬ 
cine specialising in radiology, who 
joined the British Indian Army since 
his private practice wasn't working 
too well. Within six months he was 
sent to Singapore where he became a 
prisoner of war of the Japanese at 
the fall of Singapore in August 
1942. My mother had no news of 
him for more than three years. As 
prisoner of war, my father wasn't 
treated any worse than others. In 
fact being a doctor, he wasn't re¬ 
quired to do the hard manual labour 
on the trans-Malaya railway, which 
proved a graveyard for many of his 
colleagues. Yet, by the time he re¬ 
turned after the Japanese surrender 
following Hiroshima, he was, I am 
told, just bare skin and bones having 
lost twenty kilogrammes in weight 
and had forgotten names of even his 
children. Under my mother's loving 
care, however, he recovered and then 
went on to do pioneering work in 
establishing radiology in India. 

I believe that my parents had de¬ 
cided to have no more children long 
before I was bom, but their delight 
in having survived the war made 
them change their minds. Would my 
father have survived without the 
atomic bombing of Hiroshima and 
Nagasaki? One never can tell about 
survival, but I personally doubt it 

In September 1981, we were re¬ 
turning to India after a two years 
stay in the United States and took a 
short holiday in Japan and went to 
see Hiroshima. Today, Hiroshima is 
a modem city—a symbol of resur¬ 
gent Japan. But underneath the sur¬ 
face there are scars of the misery the 
Bomb continues to inflict. Not even 
my father's life and my very existence 
I feel are worth that suffering. 

Surendra Gadekar 
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French High-handedness on the High Seas 


George Orwell points out a strange fact regarding behaviour of colonial masters. The violence needed to maintain the relationship 
of oppression ate away their own innards like a cancer so that the sufferers of colonial oppression were not only the colonised but 
also the colonisers. The recent 'troubles' in France reminded me anew the truth of this observation. Would the French state of 
Jacques Chirac behave in such a high-handed manner at home if it was not indulging in the same behaviour in Polynesia? 


O n July 10, ten years to the 
day after France bombed 
the Rainbow Warrior and 
killed photographer Fernando 
Pereira, some 150 French comman¬ 
does gave a repeat performance, sur¬ 
rounding and storming the ship as it 
sailed into the nuclear test exclusion 
zone. Tear gas canisters were thrown 
on board; doors and windows were 
smashed. 

The raid happened just as the new 
Rainbow Warrior had entered the 12 
mile exclusion zone around Mumroa 
nuclear test site at 5.00 A.M. local 
time, attempting to delay prepara¬ 
tions for the French nuclear test. The 
Rainbow Warrior was rammed by a 
large tug, causing damage to its 
bow, before being towed to a moor¬ 
ing point inside the lagoon. Three 
out of four Greenpeace inflatables— 
launched outside the 12 mile exclu¬ 
sion zone at 2 A.M. and 3.30 AM 
local time succeeded in entering the 
lagoon and reaching the drilling rig, 
belying French claims that they had 
sufficient resources to repel Green¬ 
peace. Two activists scaled the rig 
and occupied it for more than 20 
minutes. The inflatables were then 
boarded by commandos after a two 
hour chase through the lagoon. 


The 23 crew from both the inflat- 
ablcs and the Rainbow Warrior were 
transferred to Mumroa and held and 
interrogated by military police for 
more than 15 hours. Crew identified 
themselves as "Fernando Pereira". 

"The best commemoration of Fer¬ 
nando's death we could offer was 
our action today" said Mills, one of 
the crew. "An end to nuclear testing 
now and forever is what Fernando 
would have wanted us to fight for." 

International Piracy 

At 7.30 AM, on October 25,1995 
the Altair (59 meters long, 859 
tons) entered the Mediterranean port 
of Brindisi along with four inflat- 
ablcs to block the French destroyer, 
Dupleix (139 meters, 4300 tons), 
which is armed with Exocet missiles. 

The Altair sent its inflatable with 
activists on board, who painted on 
the sides of the destroyer "Stop Nu¬ 
clear Tests". In the meantime, four 
other activists chained themselves 
along the dock to the mooring ropes 
of the Dupleix. The crew of the Du¬ 
pleix immediately shot at the inflat- 
ablcs with water cannon and started 
flooding the Altair's engine room. 


At 8.40 AM, French Navy Soldiers 
armed with axes stormed the Altair, 
damaged the mdder and broke on 
the portholes. They threw tear gas 
into the engine room and forced the 
captain and crew members of the Al¬ 
tair to leave the ship. Having taken 
command of the Altair, the soldiers 
started the engines, put the gears 
into reverse and abandoned the ves¬ 
sel, which went full speed backwards 
into the harbour. The Altair nearly 
collided with other vessels (a speed 
boat of the Italian Financial Police 
and two Coast Guard speedboats) 
and then crashed several times 
against the dock. The fire brigade of 
Brindisi harbour intervened and 
managed to turn off the engine. 

During the assault, one Altair crew 
member was injured and lost two 
teeth. "Greenpeace continues to 
work world-wide as a catalyst of in¬ 
ternational public opinion with 
peaceful demonstrative actions 
whenever possible to stop nuclear 
testing," said Captain Enever. 

"The French assault is an act of in¬ 
ternational piracy," said Giusseppe 
Onufio, nuclear campaign spokes¬ 
men of Greenpeace Italy. 
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Mysterious Army Activity at Pokharan 


ome curious developments 
have been taking place 
since November at Pokha¬ 
ran. The site has been fenced off. 
Boards declaring the area out of 
bounds have sprung up. Across the 
fence, there are even signs to suggest 
that earth movers have been used for 
excavation work on the site. And 
though the government has em¬ 
phatically denied repeated US asser¬ 
tions that it is planning to conduct 
another nuclear test at Pokharan, no¬ 
body has any explanations to offer. 

Three kilometres ahead of Loharki 
village, which in turn is some 34 km 
from Pokharan and adjacent to the 
nuclear-testing range, a dusty sand 
trail breaks off from the main road 
to lead to the nuclear site where the 
country conducted its first test on 
May 18,1974. 

Six kilometres on foot into the de¬ 
sert, and over sand dunes, is the lat¬ 
est site, identified by a huge earth 
mound and shale rocks surrounding 
a crater. Twelve-feet-high concrete 
pillars support the barbed wire 
which fences of the site. The entire 
test site is surrounded by these pil¬ 
lars. A sign, freshly painted in red, 
prohibits entry into the area. An 



Recolonisation: 
American Style 


Army camp, a few kilometres behind 
the site, ensures people stay away 
from what could easily described as 
the most sensitive patch of barren 
land on the map of the country. 

Villagers of Loharki say the site 
was fenced recently and people were 
told not to venture near it. On close 
examination one the detect fresh 
bulldozer tracks, used for removing 
earth. One can also spot cement 
though no one has a clear idea of 
what use was it in the test site. 

Villagers are puzzled why the gov¬ 
ernment suddenly decide to fence off 
the test site in Range A, not used for 
anything after the 1974 test. Range 
A, demarcated by white pillars, lo¬ 
cated 200m apart, is spread over a 
huge expanse of undulating arid flat- 
land pockmarked with sand dunes. 

Another new edition to the land¬ 
scape near the test site is a huge sand 
dune —the locals refer to it as a ti bba 
— which was not natural creation 
Those allowed entry into the test 
range to collect shell scrap say they 
have not come across the signs of 
any fresh tunnelling activity. Yet 
they say the tibba is unnatural, sug¬ 
gesting that only some recent exca¬ 
vation work could have created this. 

The massive Pokharan testing 
range complex is divided into four 
ranges. While Range A is to be used 
exclusively for nuclear tests, ranges B 
and C are used by the Army for 
weapons trials and desert exercises. 
Range D is used by the Indian Air 
Force. 

Those living in Hagi Bali Moham¬ 
med village, just outside the nuclear 
test range, say there was intense 
Army activity in and around Loharki 
village in November and the entire 
area was fenced to ward of outsiders. 

"We are even not allowed to enter 
into our farms ... this kind of large 



Army deployment has not been wit¬ 
nessed by the villagers near Range A 
as far as we can remember," says 
Bhanwar Singh, former sarpanch of 
the Loharki village. 

While there always has been rou¬ 
tine firing of live ammunition and 
exercises in sectors B, C. and D by 
the Army and the Air Force, this is 
the first time in many years that top 
defence officials and a large Army 
presence have been seen inside 
Range A. Villagers such as Malka, 
just opposite the nuclear site, Kalan, 
Nautala, Etah, Palana, Hoparadi, 
and Tadama were abandoned as they 
were inside the test Range. Though 
reports of Loharki being abandoned 
appeared at that time, old-timers in 
the village denied they had been 
moved out- 

Range A today is just a sea of sand 
and the top brass and defence per¬ 
sonnel teeming in the area only a 
month ago have all gone. While fir¬ 
ing and test exercises and being con¬ 
ducted on ranges B and C, the com¬ 
mand posts set up in and around 
Loharki have long been dismantled. 
Dust winds have covered the area 
which had been used as a temporary 
helipad for the top brass. 

Although the Americans have been 
maintaining that spy satellites picked 
up signs of cables being laid, villag¬ 
ers say the only activity they saw was 
the installation of a six-kilometres- 
long water pipeline leading to their 
village. But even this pipeline has 
since been removed by the Army. 

When the correspondent tried to 
check with the Army officials, they 
simply said, " Nobody will answer 
these questions.” Nor is anyone 
posted locally to provide answers to 
sensitive questions. 

Shis hi r Gupta 

Indian Express 
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China's Broken Hearts 


At one level, there is greater political tolerance in India than in China. And yet, paradoxically, Indian intellectuals especially sci¬ 
entists, are more timid in speaking out their minds and trying to influence public policy. Even an outright stupidity like the grant 
ofRs. 750 croresforfusion research has not drawn any sustained public criticism. This massive wastage of research funds is going 
to ultimately hurt them (scientists and researchers) the most. Hopefully, the following article will strengthen the backbone. 


ver since the massacre at 
Tiananmen Square six years 
ago, the scene that I saw 
with my own eyes has haunted me. 
On the morning of June 4, 1989, 
the blood of students was every¬ 
where on the streets, and the name 
lists of hundreds of dead and 
wounded were hung on the gates of 
hospitals in Beijing. The deep 
wound in the hearts of the Chinese 


N. resolution that proclaimed 1995 
as "The United Nations Year of Tol¬ 
erance." It noted that China was a 
founding member of the United Na¬ 
tions and it holds a permanent seat 
in the security council. "China 
should conscientiously implement 
this resolution, so that this spirit of 
tolerance, a spirit with which our 
country is relatively unfamiliar, may 
take root and flourish in areas like 


The May 15 petition is not likely 
to change the attitude of the Chinese 
government toward the Tiananmen 
tragedy. On the contrary, they have 
detained some leading dissidents, 
put many of the petitioners under 
virtual house arrest, and they have 
continued to harass those who pub¬ 
licly voice their ideological differ¬ 
ences. 



people will never be healed if the 
current Chinese Government verdict 
on it is not overturned. 


our country's politics, thought, relig¬ 
ion, culture and education." 


As they punish outspoken dissi¬ 
dents, the Chinese government says 
that protests threaten 
social stability. But 


Every year since 1989, 
as the anniversary of the 
massacre approaches, a 
few brave people petition 
the Chinese government 
to re-evaluate its verdict. 
On May 15, 1995 45 in¬ 
tellectuals asked the gov¬ 
ernment in writing to 
stop regarding people of 
independent thought as 
"hostile elements." More 
broadly, the petition ad¬ 
dressed to President Jiang 
Zemin and Qiao Shi, 
Chairman of the National 
People's Congress, asked 
the government to prac¬ 
tice more tolerance to¬ 



history suggests that 
when repression over¬ 
rides tolerance, there 
will never be lasting 
social stability. Re¬ 
pression can maintain 
surface stability for 
many years but never 
forever. Social stabil¬ 
ity can be realised 
only by adhering to 
the rule of law, per¬ 
mitting freedom of 
speech and by tolerat¬ 
ing different political 
views and diverse ide¬ 
ologies. The current 
leaders are stubbornly 
blind to the fact that 
if the government fails 


ward dissidents. 


Decolonisation: Chinese 


to take the lead in re¬ 


versing the official 


Most of the petitioners are promi¬ 
nent old scientists, very senior and 
influential. They include, Wang 
Ganchang, 88, one of China's best 
known physicist and a key member 
of the team that developed China's 
first atom bomb, tested in 1964. 

The petition called upon the Chi¬ 
nese government to live up to a U. 


The petition calls for a revaluation 
of the June 4,1989, incident and the 
release of those people who remain 
in jail. Governmental leaders surely 
know that the longer the revaluation 
is postponed, the harder it will be 
for the wounds in the hearts of the 
Chinese people to heal and the more 
bitter will be their feelings toward 
the government. 


Square, the 
force them to do so. 

China is heading toward a demo¬ 
cratic future. No one and nothing 
can stop that 

Lee Zbee 

The Bulletin of Atomic Scientists 
July/August 1995 
verdict on Tiananmen 
people will someday 
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Hidden Killers 

The Landmine Scandal 



ne of the most dreadful pic¬ 
tures that I have recently seen 
was of a little boy covered in 
blood. The stump of one leg poked 
out from the rags covering him. He 
was the victim of an Afghan land¬ 
mine and could not have been more 
than six or seven years old. 

There could be many such pic¬ 
tures, for it is often the children who 
suffer. World-wide, landmines kill 
800 people every month and muti¬ 
late many more. Since there are 
about 100 million unexploded mines 
in place in over 60 different coun¬ 
tries, and another 100 million stock¬ 
piled, they will continue to mutilate 
and maim for many years to come. 
UNICEF estimates that for every 20 
of the world's children, there is one 
active landmine. They have become 
the cheap portable weapons of ter¬ 
ror, with civilians often the chosen 
target. Some are planted by ground 
troops; some scattered by artillery 
shells; and many, as in Laos, 
dropped randomly from planes. 

Today these mines are tiny instru¬ 
ments of calculated cmelty. The M- 
14 American anti-personnel mine 
measures only 4 x 5.5 centimetres 
and is almost impossible to detect 


visually. The Italian Valmara bound¬ 
ing mine 69 is a vile device which is 
hurled several feet up in the air be¬ 
fore it explodes, firing hundreds of 
ball bearings or steel tubes out to a 
range of 30 metres. A new horror is 
the use of plastic shrapnel makes it 
undetectable by X-ray if any victim 
can get near an X-ray machine. 

Oxfam has called them "weapons 
of mass destmction in slow motion." 
In Cambodia, where every citizen in 
236 has had a limb amputed—com¬ 
pared to one in 22,000 in United 
States—landmines caused half the 
casualties in the twelve year civil war. 

Today there arc 19 million refu¬ 
gees in the world who have fled 
from their countries as a result of 
armed conflict and another 25 mil¬ 
lion displaced people. Landmines are 
undoubtedly the biggest impediment 
to refugees going home, because of 
the high risk in areas of recent con- 


two options: take 

the risk of ploughing a field and be 

killed or have an arm or leg blown 

off, or stay out of the field and go 

hungry. 

Where do these mines come from? 
Not from the countries where they 
cause destruction. Between 1970 
and 1992, according to Pax Christi, 
28 companies in Austria, Belgium, 



flict. Poor farmers in 
places like 
Cambodia or 
Mozambique have 

















Britain, France, Germany, Greece, 
Italy, Portugal, Sweden, Spain and 
Turkey produced several million 
landmines. 

There are, however, substantial 
signs of hope. A one year morato¬ 
rium on landmine export declared by 
the United States in 1992 has been 
extended. President Clinton has 
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written to over 40 countries which 
produce landmines asking them to 
halt exporting for three to five years. 
In November 1993 the General As¬ 
sembly of the United Nations called 
for a global moratorium on exports 
for three years. This proposal re¬ 
ceived an affirmative British vote but 
with an explanation which effectively 
emasculated it: "Anti-personnel 

9 


mines directed at military targets are 
a legitimate form of self-defence...If 
self destructing or self neutralising, 
they do not pose grave dangers to ci¬ 
vilian populations." It is generally 
agreed, however, that the failure rate 
even with self-neutralising systems is 
at least ten percent, and could be 
much higher. 
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The coalitions 
opposing 



The Convention to Outlaw Landmines Self-Destructs 

The Inhumane Weapons Convention Review was held in Vienna. After 
three weeks of discussion it ended in a stand-off. At the beginning of the 
review conference, amputees presented the delegates with 1.7 million sig¬ 
natures from people in 53 countries calling for a complete and total ban. 
Yet the delegates did not concent themselves with the humanitarian cost 
of 100 million landmines contaminating 64 countries around the world. 
They were more interested in finding exemptions for their mine systems. 

States from the South especially India, Pakistan and China would not 
accept the Western technological solution of self-destructing and self-deac¬ 
tivating mines which would inevitably cost a great deal more than "con¬ 
ventional" mines. The Western block in turn would not agree to inexpen¬ 
sive transfer of technology needed to manufacture such "smart " mines. 
And nobody agreed to a simple suggestion of holding the next review 
meeting in a mine infested territory to gain first-hand experience. 

In the three weeks while delegates talked and discussed, more than 1600 
people around the world were killed or maimed by landmines. 


greatly strengthened treaty which 
would ban production as well as ex¬ 
port, cover the civil wars which arc 
almost the norm today, and oblige 
suppliers and users to fund major 
clearance and recovery programmes. 
Granted the increasing disgust at the 
continuing slaughter of civilians, 


some of those aims may well be 
achieved 

Meanwhile, support is needed for 
one very effective non-governmental 
mine clearance operation. The Mines 
Advisory Group was founded by 
Rac McGrath, who served as a sol¬ 


dier in the British Army for 
17 years. His experience in 
clearing mines in Afghani¬ 
stan for the United Nations 
in 1988 led him to found 
this remarkable charity in 
1990. The group now has a 
team of over 600 workers 
clearing mines in Kurdistan, 
Cambodia, Laos, and An¬ 
gola. Most of those trained 
for this dangerous work are 
natives of the countries con¬ 
cerned. One worker has 
been killed by a mine and 
another in northern Iraq 
murdered But in the five 
years since it was founded, 
the group has succeeded in 
removing thousands of 
mines. 

Such humanitarian work 
is beyond praise. But along¬ 
side it must go the effort to 
build the structure of a 
genuine global community. 
Just-war theorists and promoters of 
non-violence can on this issue unite 
in efforts to make war and its ghastly 
consequences at least less likely. 

Bruce Kent 
The Catholic Radical 
Dec 1995/January 1996 


Are Atomic Bombs Legal? 

The International Court of Justice About to Give Its Verdict 


Fifty years after atomic bombs 
devastated Hiroshima and Nagasaki, 
the International Court of Justice, is 
preparing to make a landmark, 
though non-binding, pronounce¬ 
ment on the legality of nuclear weap¬ 
ons, as the United Nations' main ju¬ 
dicial body, the court has been asked 
by the World Health Organisation 
and the U. N. General Assembly to 
deliver an advisory opinion on the is¬ 
sue. 


This is supported by the World 
Court Project, which is an interna¬ 
tional alliance of citizens' groups. It 
was founded in 1992 with the aim 
of bringing the legality of nuclear 
weapons before the International 
Court of Justice at The Hague. The 
co-founding organisations are the 
International Peace Bureau (IPB), 
the International Association of 
Lawyers Against Nuclear Arms 
(IALANA) and International Physi¬ 


cians for the Prevention of Nuclear 
War (IPPNW). 

The court is now considering 
whether the use or threat of use of 
nuclear weapons is permitted under 
international law. It is expected to 
make its mling early in 1996. 

Peter Weiss, one of the lawyers 
working for the World Court Pro¬ 
ject, believes that nothing but good 
can come out of this historic hear- 
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in "If a majority of the court says 
that nuclear weapons are legal, there 
will be a tremendous push to get a 
convention outlawing them like the 
treaties abolishing biological and 
chemical weapons. If a majority says 
that they are totally illegal, that will 
give a strong impetus to the move¬ 
ment to implement the court's deci¬ 
sion. 

The World Court Project believes 
that clarification of the law by the 
International Court of Justice is a vi¬ 
tal step towards the global abolition 
of nuclear weapons. 

43 states, a record number, have 
made written submissions to the 
World Court on the question of 
whether the threat or use of nuclear 
weapons violates international law. 
Oral proceedings were held from 30 
October, to 15 November, 1995 
which were open to the public. 

The advocate for World Health 
Organisation gave a sober and de¬ 
tailed account of the special nature 
of nuclear weapons, stressing their 
radiological effects which are impos¬ 
sible to contain either in space or 
time. 

France argued that nuclear weap¬ 
ons are not fundamentally different 
from other weapons. When the use 
of armed force is legal, there ought 
not to be any prohibition on nuclear 
weapons. Germany and Italy, both 
members of the NATO nuclear alli¬ 
ance, supported nuclear legality, ar¬ 
guing that disarmament negotiations 
might be endangered by a Court rul¬ 
ing. Since the only negotiations un¬ 


derway concern the Comprehensive 
Test Ban Treaty and control of fissile 
materials, it is difficult to see how 
this argument applies. 

Russia followed the line of other 
nuclear weapons state, arguing that 
there are no specific treaties on nu¬ 
clear weapons and that humanitarian 
law does not apply in this case. 

However, Egypt, Mexico, Iran, In¬ 
donesia, The Solomon Islands, Sa¬ 
moa, Australia, New Zealand, San 
Marino, The Marshall Islands, Qatar, 
Malaysia, Costa Rica, The Philip¬ 
pines and Zimbabwe produced 
strong antinuclear arguments, pre¬ 
sented with great coherence. Mexico 
and Iran warned of their potential 
withdrawal from Nuclear Non-pro¬ 
liferation Treaty should the nuclear 
weapons states fail to fulfil their dis¬ 
armament objections. Malaysiacalled 
on the court to reject the nuclear 
domination of the big five and rule 
in favour of the vast majority of 
countries supporting the illegality of 
nuclear weapons. Australia, in a 
stunning reversal of its previous sup¬ 
port to US nuclear policy, argued 
that self-defence is not a justification 
for genocide or for indiscriminate at¬ 
tacks on the civilian population. For¬ 
eign minister, Gareth Evans con¬ 
cluded that "it is illegal not only to 
use or threaten to use nuclear weap¬ 
ons, but to acquire, develop, test or 
possess them." In a direct challenge 
to the nuclear weapons states he de¬ 
clared that they must "within a rea¬ 
sonable period of time, take system¬ 
atic action to eliminate completely 
all nuclear weapons. 


Japan, in spite of heavy US pres¬ 
sure, argued that nuclear weapons 
are clearly contrary to the spirit of 
humanity that gives international law 
its philosophical foundation, but 
stopped short of concluding that the 
weapons are illegal. The ambassador 
then presented the mayors of Hi¬ 
roshima and Nagasaki emphasising 
that their testimony was inde¬ 
pendent of the government's view. 
The mayors reminded the court the 
mind-numbing damage these weap¬ 
ons brought to their cities. 

Co-ordinating their presentations, 
Samoa, and the Marshall and Solo¬ 
mon Islands, expressed their outrage 
at nuclear testing and the suffering it 
had caused. 

On the final day, UK and USA in¬ 
sisted that the court should refuse to 
give a ruling. United States defended 
nuclear deterrence by claiming that it 
had preserved peace for the last fifty 
years and the UK said that calling it 
into question would be profoundly 
destabilising. Both states argued that 
since the nuclear states have built up 
large arsenals and no treaty specifi¬ 
cally prohibits nuclear weapons, the 
court cannot rely on an international 
consensus of illegality. 

Besides the government presenta¬ 
tions, the court received over 3 mil¬ 
lion declarations, which citizens all 
over the world had sent in against 
nuclear weapons. 

Colin Archer 

WISE News Communiqui 443 


The Cold War's Continuing Casualties 


ince the Manhattan Project, the 
United States has spent more 
than $4 tr illi on and employed 
more than 500,000 workers to de¬ 
velop and produce nuclear weapons. 
As nuclear weapons production 
workers confront thousands of lay¬ 


offs, they are concerned that occupa¬ 
tion-related health problems are a 
low priority for the government 

The preliminary results of health 
assessments of nuclear weapons pro¬ 
duction workers conducted by Eliza¬ 


beth Averill Samaras for the Alice 
Hamilton College of the Oil, 
Chemical and Atomic Workers In¬ 
ternational Union (OCAW) reveal 
worker concerns about future health 
problems, inadequate health insur¬ 
ance and high levels of exposure to 




substances such as ionising radiation, 
beiyllium, asbestos and carbon tetra¬ 
chloride. 

The US Department of Energy 
(DOE) is spending $6.5' billion 
eveiy year "remediating” sites con¬ 
taminated with nuclear waste. Ironi¬ 
cally the department is not spending 
anything on remedial activities for 
workers who have been contami¬ 
nated. These nuclear veterans have a 
statutoiy entitlement to medical sur¬ 
veillance and exams that have never 
been funded. 

Beryllium Boom and Bust 

In the mid-1950s, the Atomic En¬ 
ergy Commission awarded the Beiyl- 
lium Corporation of America a five 
year $23 million contract to produce 
500,000 tonnes of beryllium — a 
strong but malleable metal used ex¬ 
tensively in nuclear, electronics and 
aerospace industries. Beiyllium Cor¬ 
poration came to Hazelton, Pennsyl¬ 
vania in 1957 and brought with it a 
welcome economic stimulus and a 
source of steady employment. More 
than 1200 people worked in the fac¬ 
tory till it closed down in 1980 and 
refined thousands of tonnes of beiyl- 
lium ore into metal. But now, al¬ 
most 40 years later, all that remains 
of the enterprise is a legacy of occu¬ 
pational disease. 

At the time the Hazelton beiyllium 
plant was designed, scientists already 
knew about the dangers posed by ex¬ 
posure to beryllium dust. Workers 
confronting high exposure levels 
commonly develop acute symptoms 
similar to bronchitis or pneumonia. 
Lower exposure levels can cause 
chronic beiyllium disease (CBD) — 
characterised by lung inflammation 
and scarring — including granu¬ 
loma, the growth of tumour like 
masses of capillaries on the lung sur¬ 
face. CBD can sometime take several 
decades to develop. When it does 
show up, it can become a seriously 
disabling disease with such symp¬ 
toms as shortness of breath, cough¬ 
ing, chest pain, fatigue, loss of appe¬ 


tite and weight Most CBD victims 
are able to control these symptoms 
with dmgs, though the disease can 
be fatal without early detection and 
treatment 

Air quality standards for beryllium 
dust were set by the Atomic Energy 
Commission in 1950, seven years 
before the beryllium plant came to 
Hazelton. In 1993, a local newspa¬ 
per, Wilkes-Barre Times Leader, un¬ 
covered AEC documents that re¬ 
vealed that a 1958 air sample taken 
at the Hazelton plant found beiyl- 
lium dust levels that were 330 times 
the maximum allowed. Air samples 
were taken at the plant at least twice 
a year. These samples exceeded the 
regulatory standard in 15 reports un¬ 
covered by the Times-Leader though 
the company had installed new air 
filtration equipment in 1958. 

AEC's exit 

After the expiry of Hazelton 
Plant's government contract in 
1962, the company's chief customers 
became private industries. As a re¬ 
sult, regulatoiy responsibility for the 
health and safety of the plant work¬ 
ers shifted from the ABC to the 
Pennsylvania state Department of 
Health. In the mid-1960s, the 
Hazelton beryllium plant was 
bought by Kawecki-Beiyl-co., which 
sold the plant to the Cabot Corpora¬ 
tion in 1978. 

In 1970, the workers at the plant 
unionised with the Oil, Chemical 
and Atomic Workers International 
Union (OCAW). Company doctors 
told workers—many of whom had 
previously worked in coal mines — 
that the symptoms they were de¬ 
scribing were 'miner's asthma.' 
Upon learning from the workers 
about conditions inside the plant, 
the OCAW brought in doctors and 
an industrial hygienist. Independent 
medical consultations led to the di¬ 
agnosis seven cases of beryllium dis¬ 
ease amongst employees who had al¬ 
ready been cleared by company 
doctors. 


OCAW also fought to obtain re¬ 
cords of air sampling conducted by 
the Pennsylvania Department of 
Health. Some of these records were 
eventually released indicating high 
levels of exposure to beryllium dust 
at the Hazelton plant 

Beryllium reaper 

Former workers and their families 
blame more than 90 deaths on the 
elevated beryllium levels. Jim 
Leonard, son of a former worker 
and an advocate for their cause con¬ 
tacted the OCAW in 1992, in re¬ 
sponse to the rising number of ill¬ 
nesses amongst former plant 
workers. Leonard's father, Albert, 
worked at the plant from 1960 to 
1973. "Almost from the beginning 
of his employment my father was 
sick," says Leonard. "It started with 
skin rashes. Then he developed a 
cough. As he was coughing, a clear 
liquid would come out of his lungs. 
He just never felt right or normal af¬ 
ter that" Albert Leonard died from 
beiyllium disease in 1986 at age 58. 

Premature deaths of workers could 
and should have been prevented 
since the government and the doc¬ 
tors knew about the hazards of be- 
lyllium exposure. After exposure, 
early detection and intervention — 
which can often control the symp¬ 
toms of the disease — is vital to the 
lives of remaining workers. Medical 
screening — which costs $300 per 
worker— can help monitor the 
symptoms of the disease. Once de¬ 
tected, treatment can begin. 

Amongst former Hazelton plant 
employees facing increased risk of 
beryllium exposure disease, nearly 
1200 are still alive. Because beiyl- 
lium disease can take 20 years to sur¬ 
face, workers often experience the 
health consequences of their jobs 
long after Pennsylvania's six-year 
statute of limitations on worker's 
compensation runs out 

Lawsuits to get medical help to 
workers have failed. The courts have 
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ruled that workers cannot prove that 
their employers intentionally injured 
them. The corporations have argued 
that, once excessive exposure levels 
were detected, workers were issued 
respirators. Plant management also 
took yearly chest X-rays to detect be- 
lyIlium disease and installed safety 
equipment in 1970s. 

Although the courts have mled 
that Cabot Corporation has no legal 
responsibility for the health of for¬ 
mer workers, it has also held the 
plant responsible for environmental 
damage and ordered the corporation 
to spend $4 million to clean up the 
site. "Millions of dollars will be spent 
to cover or bury the shit left over, 


yet they won't spend a few thousand 
on the workers," a former worker 
said at a meeting organised by 
OCAW. 

Reluctant DOE 

Denied medical assistance by the 
owners of the beryllium plant and 
state workers' compensation pro¬ 
gramme, former Hazelton workers 
sought DOE relief. Given that the 
beiyllium processed at Hazelton sup¬ 
plied US nuclear weapons fabrica¬ 
tion facility at Rocky Flats and Oak- 
ridge, and also the fact that there 
already exists health monitoring of 
past and present workers at both 
these facilities, The workers' union 


appealed to energy secretaiy Hazel 
O'Leary to include them in this gov¬ 
ernment programme as well. After 
an eight month delay, there appeal 
was turned down on the ground that 
"there is no apparent legislative 
authority." However, after intense 
lobbying by supporters including, 
members of the House of Repre¬ 
sentatives, DOE has indicated that 
an award of $400,000 will soon be 
announced to fund a programme of 
beiyllium medical research and sur¬ 
veillance. The award is expected to 
include medical screening of at least 
some former Hazelton workers. 

Katherins 

Issue 

Multinational Monitor October 1995 


Potatoes Were Guarded Better 


On November 27,1993, at about 
1.00 a.m., Capt. Alexei Tikhomirov 
slipped through an unprotected gate 
and into the Sevmorput shipyard 
near Murmansk—one of the Russian 
Navy's main storage facilities for nu¬ 
clear fuel. The 35 year-old deputy 
chief engineer then climbed through 
one of the main holes in the fence 
surrounding the "Fuel Storage Area 
3-30", sawed through a padlock on 
the back door, and pried open the 
door with a metal pole he found 
next to the building. Once inside, 
Tikhomirov located the containers of 
Ifesh submarine fuel, lifted the lid off 
container No. 23, and broke off 
parts of three assemblies for a VM4- 
AM reactor core. Stuffing the pieces 
(containing 4.5 kilograms of en¬ 
riched uranium) into a bag, he re¬ 
traced his steps. 

Outside the shipyard he was met 
by an accomplice, former naval offi¬ 
cer Oleg Baranov. Baranov dropped 
Tikhomirov off at his home, and 
then drove to the nearby town of 
Polyamy, where he hid the nuclear 
material in his garage. 


The third man behind this opera¬ 
tion was Dmitry Tikhomirov, Al¬ 
exei's younger brother, who at the 
time of the theft was chief of the re¬ 
fuelling division at the shipyard. He 
had briefed his brother about secu¬ 
rity at the site, the holes in the fence, 
and the design of the fuel assembly. 

None of the conspirators had a 
prior criminal record. They also 
lacked contacts for selling the stolen 


material, for which they hoped to re¬ 
ceive $50,000. According to the of¬ 
ficial record of the investigation, 
they waited six months before they 
began to search for customers. But 
when Dmitry Tikhomirov told a fel¬ 
low officer about the theft and asked 
for help in selling the stolen mer¬ 
chandise, the conversation was re¬ 
ported to authorities. In late June 
1994, the three conspirators were ar- 


Tempting Targets 

Enriched uranium is the standard fuel for propulsion reactors used in 
both Russian submarines and surface ships. The level of enrichment varies 
depending upon the type of vessel from 20 per cent to weapon's grade (90 
per cent). Soviet Union built over 250 nuclear power vessels. Most of 
these vessels have two pressurised water reactors which, under normal op¬ 
erating conditions require refuelling eveiy seven to ten years. The cores of 
these reactors hold typically between 200 to 300 fuel assemblies, each con¬ 
taining several fuel rods. If this fuel has been enriched to 90 percent or 
higher, about 10 fuel assemblies could supply enough uranium for a 
bomb. 

Huge stocks of fresh fuel are stored in five main storage sites. Shipyard 
No. 35 at Sevmorput near Murmansk, the "Sevmash" Shipbuilding Plant 
at Severodvinsk, the naval base at Zapadnaya litsa west of Murmansk, and 
two "technical repair bases" near the Gomyak Shipyard at Krashennikova 
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rested and the stolen goods recov¬ 
ered. 

The theft itself was discovered only 
12 hours after it occurred.. Care¬ 
lessly, Alexei Tikhomirov had left the 
back door of the storage building 
open. Two guards on patrol noticed 
the discarded padlock and the bro¬ 
ken door seal, and a prompt search 
revealed the broken fuel assemblies. 

Holes in thefance 

According to Mikhail Kulik, the 
special investigator for the Northern 
Fleet Military Procuracy—and the 
chief investigator of the Sevmorput 
diversion—potatoes were guarded 
better than radioactive materials at 
the time of the theft at Murmansk. 
"On the side of the shipyard facing 
the Kola Bay, there is no fence at all. 
You could take a dinghy, sail right 
in—especially at night—and do 
whatever you wanted. On the side 
facing the Murmansk industrial zone 
there are holes in the fences every¬ 
where. And even in those places 
where there aren't any holes, any 
child could knock over the half-rot- 
ten wooden fence boards." 


Kulik reports that some security 
improvements were made after the 
discovery of the theft. The number 
of guards were increased and they 
were issued walkie-talkie sets. Planks 
were nailed to cover some of the 
holes in the fence. More sophisti¬ 
cated security systems, although pro¬ 
posed were not put in place because 
of cost. Reportedly, there still are no 
surveillance cameras around the pe¬ 
rimeter, and the integrity of the fuel 
containers is checked by sight only. 
According to Kulik, the first and last 
time the contents of most of the 
containers was checked was at the 
fuel-fabrication plant. He believes 
the diversion at Sevmorput "could 
have been concealed for 10 years or 
longer," had the open door of the 
storage building not attracted the 
guards' attention. 

The case highlights the difficulty of 
guarding against the "insider threat", 
which is the greatest security danger, 
according to Russian nuclear safe¬ 
guards officials. The current crises in 
Russia has eroded human reliability. 
A combination of factors—the end 
of Cold War, the accident at Cher¬ 
nobyl, the contraction of Russian 
defence and nuclear sectors, and the 


inability of the state to subsidise pre¬ 
viously privileged workers in the nu¬ 
clear industry and the military—has 
resulted in tremendous economic 
and social upheaval. Moral standards 
have eroded. As a result the primary 
threat to nuclear safeguards in Rus¬ 
sia today is a knowledgeable and cor¬ 
rupt insider (or group of insiders) 
who have access to nuclear materials 
and may attempt to steal them for 
profit, for political reasons, or be¬ 
cause they are coerced by a criminal 
organisation. 

At the time of this writing, Alexei 
and Dmitry Tikhomirov and Oleg 
Baranov were standing trial in Mur¬ 
mansk for their involvement in the 
theft of naval reactor fuel from the 
Sevmorput shipyard. The hole in the 
fence that Alexei climbed through to 
gain entry to the storage facility is 
said to be patched shut. But the un¬ 
derlying gaps in the Russian safe¬ 
guards system remain. 

Edited from an article by Oleg 
Bukharin and William Potter in 
Bulletin of Atomic Scientists May/June 

' 1995 


Book Review 


With Hiroshima Eyes : Atomic War, Nuclear Extortion and Moral Imagination 

Joseph Gerson 

New Society Publishers, 4527 Springfield Ave. Philadelphia PA 19143 USA 


First a few quotes to set the scene. 

"When you have to deal with a 
beast, you have to treat him as a 
beast." 

President Truman in a later to 
Council of Churches of Christ in 
America just two days after the atomic 
bombing of Nagasaki 


"The United States dropped the 
bomb to end the war against 
Japan and thereby to stop the 
Russians in Asia, and to give 
them sober pause in eastern 
Europe." 

William Appleman Williams in 
The Tragedy if American Diplomacy 

1962 


"The consensus among scholars 
is that the bomb was not 
needed 

to avoid an invasion of Japan. It 
is clear that alternatives to the 
bomb existed and that Truman 
and his advisers knew it." 

The ojficial historian of the US 
Nuclear Regulatory Commission, J 

Samuel Walker 
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o Was Japan Always the Target? 


Urgency to build the atomic bomb was most felt by scientists 
who bad fled Europe fearing Hitter. But was Hitter's 

Germany ever the target? New research suggests otherwise. 

The first targeting discussion—insofar as can be determined 
from declassified documents and Manhattan Project histories — 
seems to have occurred during a meeting of the high-level Mili¬ 
tary Policy Committee on May 5,1943. According to Gen. Leslie 
Grove's summary of the meeting: 

"The point of use of the first bomb was discussed and the gen¬ 
eral view appeared to be that its best point of use would be on a 
Japanese fleet concentration in the Harbour of Truk (in the Pa¬ 
cific, north of New Guinea). Gen. Styer suggested Tokyo but it 
was pointed out that the bomb should be use where, if it failed to 
go off, it would land in water of sufficient depth to prevent easy 
salvage. The Japanese were selected as they would not be so apt 
to secure knowledge from it as would the Germans ." 


Makbijani 


"Always the Target " Arjun 


"No one expected the invasion of 
Japan to be anything but a 
slaughter. Before the Japanese 
mainland could be secured, 
American casualties would 
amount to as many as one 
million men; and the Japanese 
were expected to sacrifice twice 
that number in defence of their 
homeland. Then on July 16, the 
bright glow of the Trinity test 
raised hopes that the war could 
be ended without an invasion. 

American Heritage Junior library 

"It is my opinion that the use of 
this barbarous weapon at 
Hiroshima and Nagasaki was of 
no material assistance in our 
war against Japan. The 
Japanese were almost defeated 
and ready to surrender In 
being the first to use it, we 
adopted an ethical standard 
common to the barbarians of the 
dark ages." 

Fleet Admiral Willian D. Leahy, 

Chainnan, Joint Chiefs of Staff for 

US, during the Second World War 

We don't know anything about 


my younger brother. He was six 
years old. Even when people were 
burnt to death, you could 
usually find the bones and at 
least say, this is my house, so this 
must be them, but we found 
nothing. They must have been 
blown away somewhere. 

Yasuko Kumura 


n August 6th—Hi¬ 
roshima Day—Sang- 

hamitra was giving a talk 
on "the implication of the Bomb for 
us today," at a local college. Immedi¬ 
ately after the talk the Principal of 
the college got up. He was livid. 
"You say that the atomic bomb was 
not necessary to end the war! That 
Japan was already willing to surren¬ 
der! Well, my information is differ¬ 
ent" and he proceeded to harangue 
the poor students regarding how the 
Bomb helped prevent millions of 
deaths in a prolonged war. 

This incident is a small illustration 
of the pervasive effect of propa¬ 
ganda. Lies about the use of the 
bomb have been broadcast with 
atomic force so that today it is diffi¬ 
cult to disentangle the truth from 
self-justifying myths. Considering 
that such is the situation in a small 
village in India—effectively a by¬ 
stander in the conflict 50 years ago, 
the strong reaction amongst milita¬ 
rists in the US to the Smithsonian 


Institutions small attempt to educate 
the public becomes understandable. 
Debunking erroneous official ver¬ 
sions of history is not an easy task. 

It is for this reason, that Joseph 
Gerson's book "With Hiroshima 
Eyes" is doubly welcome. The stated 
aim of the book is to emphasise 
three points: 

* Nuclear weapons have always 
been targeted against human be¬ 
ings. 

United States practice of nuclear 
extortion has been an essential 
element of the maintenance and 
expansion of its global sphere of 
influence. 

Politically engaged hibakusha are 
an undervalued moral and politi¬ 
cal exemplars for all people. 

It is the third point mentioned 
above which the book brings out 
brilliantly. Hibakusha through their 


Volume 9 Number 1 


15 


August / September 1995 


suffering and resilience are indeed 
"testimonies to the possiblities of hu¬ 
man courage, compassion and a life- 
affirming future. Fifty years after the 
event, the Hibakusha are slowly dy¬ 
ing out. Soon there would be no¬ 
body with a first-hand experience of 
nuclear holocaust. The book brings 
out vividly the urgency in the state¬ 
ment of Masanori Ichioka, "The 
hibakusha feel that they must not die 
until the abolition of nuclear weapons 
is realised" 

All US administrations since the 
Second World War have claimed that 
the nuclear arsenal was needed to 
maintain nuclear deterrance. This 
book shows that the nuclear um¬ 
brella, served an even more impor¬ 
tant function: it allowed the US 
unhindered access to Third World 
resources. However, sections of the 
book dealing with this role of nucle¬ 
ar weapons in preserving US hege¬ 
mony and control are unfortunately 
not as well delineated. Although 


Gerson, gives a list of 26 incidents 
of nuclear extortion from 1945 to 
1993, the list omits some glaring 
instances of nuclear extortion. For 
instance, the notorious 'tilt' in US 
policy during the Indi-Pak conflict 
of 1971 and the sending of the nu¬ 
clear armed aircraft carrier "Enter¬ 
prise" to Indian Ocean is conspicu¬ 
ously absent 

An important point which the 
book fails to address deals with the 
feet that all nuclear weapons powers 
and even other states which believe 
in nuclear weapons as a currency of 
power, have used the 
concept of national 
"sacrifice zones" 


and Tibetan nomads, Kazhakistanis, 
Eskimos of the Soviet Arctic, the 
people around Pokhran—all are 
hibakushas. In fact, there is no need 
to fall into the artificial atoms for 
war atoms for peace divide. The vic¬ 
tims of nuclear power madness mn 
into milli ons all over the world. 

These reservations are mere nit¬ 
picking on my part. This is a fine 
book which needs to be read seri¬ 
ously in India especially now as we 
too seem inclined to join the gang. 


whose populations 
have been knowing¬ 
ly subjected to radio¬ 
active assaults. Na¬ 
tive Americans of the 
Southwest, Pacific 
islanders, Australian 
aborigines, Algerian 
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Letter (Box 


A nuclear free India will not materialise out of default, nor will 
it evolve from knee-jerk reactions from activists hungrily await¬ 
ing to pounce on every verbal contradiction of nucleocrats—nor 
from uncovering reasons proving economic unviability nor the 
hazardous nature of of nuclear pollutants. 

However sincere the efforts are, unfortunately, they are still in 
the realm of reactions. Historically and logically, these exercises 
arise AFTER the establishment acts—a dome collapses or 
Tarapur leaks. Perhaps activists should devote their time to en¬ 
ergy alternatives that make ecological and economic sense. 

Here, in the northern hills of Kerala, there are vast areas of lush 
greenery and sparkling streams. Electricity, as usual, goes to the 
urban centres, resulting in voltages as low as 10-15 V in Alakode! 
Amidst these oasis of almost pristine splendour, if a capital inten¬ 
sive, ecologically disastrous project were to arise, funding would 
flow from "tourism". And, of course, one more protest group, 
along with its newsletter, will be born. 
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Perhaps, if your journal can devote some space to realistic alter¬ 
natives in energy generation, we could send you documented 
cases of communities attempting to solve their energy needs. In 
the meanwhile, we are totally with you in your devotion to a nu¬ 
clear free India. 


Peter Patrao The PEdal & Turbine Energy Research Trust 
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Study Them To Death 


" The desire for hard evidence has left victims of Chernobyl disaster limiting nearly ten 
years, and much inaction has hidden behind what will always remain unquantifiable 

The Secretary General of The United Nations 


The International Atomic Energy Agency has a vested interest to see that radiation 
health damage remains forever unquantifiable, as this state of "unknowing" favours the 

expansion of the nuclear industries. 

Dr. Rosalie Bertell 


A large international con¬ 
ference was held in Ge¬ 
neva on 20-23 Nov. 

1995, on the consequences of the 
Chernobyl nuclear accident The 
most important item for discussion 
was a report of a study by the World 
Health Organisation (WHO) which 
involved 7,000 scientists. The main 
result: there is a lot more research 
necessary. This will take several years 
and will cost another US $200 mil¬ 
lion. The study which started in 
1992, has already cost US $ 35 mil¬ 
lion. 


At the conference, the atmosphere 
smacked of the victims being part of 
a gigantic experiment.Since medical 
ethics forbid deliberate large Kale 
contamination simply for the pur¬ 
pose of conducting research, the atti¬ 
tude seemed to be, if the people are 
contaminated anyway, you, as a sci¬ 
entist have a marvellous opportunity. 

For instance, scientists of the Mos¬ 
cow Medical Radiological Research 
Institute investigated the teeth of 
200,000 people. By measuring the 
quantity of carbon dioxide in teeth, 
scientists ascertained the level of ra¬ 


diation people received. A number 
of scientists reported during the con¬ 
ference that finding out the level of 
radiation received was not a piece of 
cake. Tens of calculation models had 
to be drawn up, and dozens of scien¬ 
tists were needed to resolve the 
problems which arose in the course 
of establishing those models. 

A Urge number of scientists were 
also needed in investigating the lev¬ 
els of radioactivity on 1,8 million(l) 
farms. A voluminous population 
registry was established. This con¬ 
tained data on four million people 



From the Editor's 


This is Anumukti's fiftieth issue. Originally we had planned 
to bring out something special—A history of the experience of 
nuclear power in India in cartoons, However, doing that prop¬ 
erly takes time and we are already so late that we decided to 
bring out issues quickly and get back on schedule and then try 
out new time-consuming propositions. 

Publication ofAnumukti began on 6th August, 1987, with 
the statement: "Nuclear power is an idea whose bright future 
is already behind it." During the last nine years, the truth of 
this has become all the more apparent. Even nucleocrats have 
begun to realise the writing on the wall but the chains of pri¬ 
vate profit are stronger by far than any rudimentary cogni¬ 
zance of harm caused to society at large by their activities. 


Normally it has been our practice not to have long articles. 
But we have made an exception this time since we believe the 
issue of radiation protection is best presented by putting up 
the various different arguments in all their detail. Dr. Rosalie 
Bertell in a speech at Hiroshima has done this in a masterly 
fashion. In this issue, we have articles from both Dr. Alice 
Stewart and Dr. Rosalie Bertell—two towering personalities 
whose pioneering work has done so much to elucidate the harm 
caused by so-called "acceptable" levels of radiation. They dem¬ 
onstrate the fallacies involved in the setting of standards for 
safe levels of radiation. It is another story altogether that even 
these unacceptable and unsafe international standards are still 
not followed in India ! 


whose physical condition is under 
observation on a regular basis. 

Various organisations made contri¬ 
butions to the WHO research. Be¬ 
tween 1991 and 1995, the European 
Commission paid about US $ 30 
million for 16 projects. Often the 
aim of these project was the transfer 
of technology for radiation measure¬ 
ments. Almost always, the technol¬ 
ogy transfer involved the education 
and training of people, mainly from 
the Ukraine, by experts from the 
European Union. 

The WHO project is has been go¬ 
ing on for two years now. Too 
short, says WHO, to get clear re¬ 
sults. Many Russian researchers, 
who consider Chernobyl as " the 
most tragic accident in human civili¬ 
sation", say that there "was never be¬ 
fore a chance to conduct so much re¬ 
search on such a large scale". They 
want to continue the research be¬ 
cause of this and also because, as N. 
Krysenco, Belarus' deputy-Minster 
of health, put it," we can expect a lot 
more consequences from Cher¬ 
nobyl". 

What comes through is the fact 
that, health problems resulting from 
the accident are still increasing in the 
Ukraine, Belarus and Russia. 

The people in radiation affected ar¬ 
eas of Ukraine are more often ill — 
by 30 percent — than those in other 
parts of the country. Illnesses of the 
circulatory system have increased by 
43 percent, bone and muscle ill¬ 
nesses by 62 percent, malignant tu¬ 
mours by 38 percent. Surprisingly, 
the report shows no increase in leu¬ 
kaemia. 

One third of the liquidators from 
Russia, who had to work at Cher¬ 
nobyl after the catastrophe, are ill 
and cannot work anymore; two per¬ 
cent of them have died. A total of 
800,000 liquidators from all parts of 
the Soviet Union were involved in 
the Chernobyl cleanup. 


On the one hand aid organisations 
helping the victims are finding it dif¬ 
ficult to raise funds. It was estimated 
in 1991 that it would need US $ 
647 mil li on to provide effective help. 
The amounts raised thus far have 
fallen far short of this and it is be¬ 
coming more and more difficult to 
raise new funds. In the absence of 
scientific proof that the health dam¬ 
ages are indeed the result of the acci¬ 
dent, donors say that they cannot 
provide money to address ’normal' 
health problems in the Ukraine. On 
the other hand, according to a senior 
expert of the World Health Organi¬ 
sation, it will take at least 20 more 
years before a scientific study can be 
conducted. 


WISE News Communique 442,27 

October 1995 
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Can Bhopal Ever Forget Chernobyl? 


Bhopal was the turning point. Those eyes still haunt. But Bhopal was not merely what 
happened on the night of December 2 and the early morning of December 3 , 1984. It is 
the abuse that still continues. The real disaster is the fact that corrupt people in power 
chose to associate with foreign peddlers of hazardous technologies and conspire against 
the interest and well being of theirfellow citizens. 

Chernobyl is no different. Radiation community has defended its interest by denying the 
extent of death and suffering caused on the people involved whether they be children 
living in the vicinity or the 'liquidators'—a lot of whom were forced into 'volunteering' 
to contain the inferno. 


he International Atomic 
Energy Agency is holding 
a Conference: "Once Dec¬ 
ade after Chernobyl: Summing up of 
the Radiological Consequences of 
the Accident" in Vienna, Austria, 8- 
12 April 1996. Because we have 
watched the various attempts of the 
IAEA to minimise the radiological 
effects of Chernobyl over the past 
ten years, because the IAEA has a 
mandate from the United Nations to 
promote nuclear power and other 
nuclear technologies, and because 
ten years is insufficient time to allow 
for the development of most radia¬ 
tion related cancers, we believe that 
an independent international body, 
qualified to comment on the IAEA 
conclusions and to produce credible 
evidence to support its claims is a 
necessary international remedy for 
the potential damage which this 
IAEA Conference can cause. For 
these reasons we propose to hold 
a counter-conference in Vienna 
April 12-15, 1996 to undertake 
serious investigation of both the 
claims of the people most affected 
by the disaster, and those being 
attributed to the disaster by pro¬ 
moters of nuclear power. 

The report of the Secretary Gen¬ 
eral of the United Nations (Docu¬ 
ment of the General Assembly 
A/50/1995) specifically calls for the 
strengthening of international corpo¬ 
ration and co-ordination of efforts to 
study, mitigate and minimise the 


consequences of Chernobyl disaster. 
In addition to the profound suffer¬ 
ing of the people most directly af¬ 
fected by the disaster, there were se¬ 
rious violations of the human rights 
of the victims to understand what 
had happened to them and to receive 
assistance. There has been a remark- 

Tribunal on 
the 

Consequences 
off the 
Chernobyl 
Disaster 

Vienna, Austria, 

April 12-15,1996 

able imbalance in international re¬ 
sponses to the disaster. Research ac¬ 
tivities designed to establish accurate 
scientific knowledge and assessment 
of radiation effects has often taken 
precedence over tangible financial 
and material assistance. Many na¬ 
tions have poured in money to map 
the radioactive fallout: create plans 
and mechanisms for possible future 
disasters of this nature which will 


take place elsewhere; develop practi¬ 
cal means to deal with the economi¬ 
cal consequences of contamination 
of food and land, and other activities 
basically designed to help the nu- 
cleariscd areas to the world, not the 
disaster victims. These international 
players also arc undertaking public 
relations damage exercise* so that 
people will tolerate the risks con¬ 
nected with further nuclear reactor 
proliferation. 

The victims have not only suffered 
from neglect, but they have also suf¬ 
fered from other people's denial of 
the reality of their experience. Moth¬ 
ers, concerned about the deteriora¬ 
tion of the health of their children 
were told they had "radiophobia". 
Persons presenting at clinics with 
unusual i ll nesses which they believed 
resulted from their exposure were 
told that there would be no radiation 
effects for twenty years, and perhaps 
then they might develop a cancer. 
The denial of their experience was it¬ 
self painful. 

This mishandling of real health 
problems has worked directly against 
the pressing health and economic 
survival needs of the victims. The 
dispute over whether or not the ob¬ 
served severe problems of health, es¬ 
pecially among the children, are at¬ 
tributable to radiation or to other 
factors, has deterred many nations 
from helping the 400,000 displaced 
persons and many other severely af- 
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fected, survivors. All three nations 
close to the disaster have experienced 
declines in their GDP: Russian econ¬ 
omy declined 16% in 1994 from its 
1993 level; the Ukraine declined 
25% over the same year; and By- 
lomssian economy declined by 20%. 
These declines follow several years of 
declines averaging between 14 and 
17% per year. The impact of the ne¬ 
cessity to meet the urgent medical 
requirements of liquidators, children, 
displaced persons and elderly, plus 
the need to redress Chernobyl's envi¬ 
ronmental and economical impacts, 
has devastated the shrinking econo¬ 
mics. Belarus has had to devote 20% 
of its national budget expenses each 
year for the mitigation of Chernobyl 
consequences, Ukraine devotes 4% 
(although it maintains that it should 
be spending 20% at least) and Rus¬ 
sia has maintained 1% of its national 
budget devoted to Chernobyl prob¬ 
lems. The permanent contamination 
of much of their prime farm land 
further complicates the health, social 
and economic future of these coun¬ 
tries. In the face of such monumen¬ 
tal problems, trying to counteract 
the denials of their reality in the in¬ 
ternational circles which might have 
helped them had they known the 
tmth, has become nearly impossible. 
It is time to bring international at¬ 
tention to their plight. 

The secretary General of the 
United Nations states: 

* The desire for hard evidence 
before action has left the victims 
of the Chernobyl disaster 
waiting nearly ten years, and 
mush inaction has hidden 
behind what will always remain 
unquantifiable". 

The IAEA has a vested interest to 
sec that radiation health damage re¬ 
mains forever unquantifiable, as this 
state of "unknowing" favours the ex¬ 
pansion of the nuclear industries. We 
fear that the IAEA April 1996 meet¬ 
ing will further deter nations from 


helping the victims, and furthermore 
will be designed to promote nuclear 
technologies in the Developing 
Countries, assuring them that the 
Chernobyl problems are minor and 
not related to nuclear technology it¬ 
self. 

In response to this event, the In¬ 
ternational Medical Commission 
Chernobyl has been formed and has 
joined with the Permanent People's 
Tribunal to carry out the following 
purposes: 

• 1 To provide for a fair and unbiased 

hearing of the concerns and evi¬ 
dence which have been gathered 
by our colleagues in Belarus, 
Ukraine and Russia relative to the 
radiological and non-radiological 
consequences of the Chernobyl 
disaster, 

• 2 To provide for a fair and unbiased 


The International 
Medical 

Commission hopes 
to develop an 
international voice 
for honest and just 
dealing with those 
who have already 
been victimised so 
that they are not 
victimised again 


hearing of the concerns and evi¬ 
dence which has been gathered by 
our colleagues in Belarus, Ukraine 
and Russia relative to National 
and International responses to 
their needs for compassionate as¬ 
sistance after the disaster, 

• 3 To provide for a fair and unbiased 
hearing of the response of our 
colleagues in Belarus, Ukraine and 
Russia to the pronouncement of 


the April 1996 IAEA meeting, as 
well as to prior documents which 
IAEA has released on the disaster 
and its consequences, 

• 4 To judge the medical the medical 

and scientific findings at Cher¬ 
nobyl relative to the experience of 
the people of Hiroshima and Na¬ 
gasaki after the dropping of the 
atomic bombs, 

• 5 To examine the limited recogni¬ 

tion of radiation related injuries 
among the atomic bomb survi¬ 
vors in light of the failure to rec¬ 
ognise radiation injuries after 
Chernobyl 

• 6 To examine the Human Rights 

violations of the atomic bomb 
survivors and the patterns of Hu¬ 
man Rights violations observed at 
Chernobyl. 

• 7 To provide fair, unbiased and in¬ 

dependent judgements to the 
United Nations, the media, gov¬ 
ernments and concerned persons 
on the violations of human rights, 
scientific integrity and honesty 
which the IMCC and the PPT 
will be able to identify as part of 
the national and international re¬ 
sponse to the Chernobyl disaster. 

The International Medical Com¬ 
mission together with the Perma¬ 
nent Peoples Tribunal have been re¬ 
sponsible for the evaluation of the 
aftermath of the Bhopal disaster, and 
have been the primary forces behind 
the development of International 
Law to provide remedies to victims 
of technological, industrial and 
medical disasters. By their distin¬ 
guished panels of physicians, scien¬ 
tists and jurists, the IMCC and PPT 
hope to develop an international 
voice for honest and just dealing 
with those who have already been 
victimised so that they are not vic¬ 
timised again in the national and in¬ 
ternational responses to major disas¬ 
ters. 

Dr. Rasalie Bertell 
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Tho Ruison d'etre 


Why was "The Peaceful Atom" invented? 


A Bomb with No Upper 
Limit 

US military had six bombs at the 
end of World War II. Two were 
dropped on Japan, leaving four to be 
used in "tests" which they decided to 
conduct in the Pacific Islands. Test¬ 
ing at Bikini began in the summer of 

1946, even before the United Na¬ 
tions had given the territory of Mi¬ 
cronesia into the "protection" of the 
US as a Strategic Trust Territory. 
The Trust was not established until 

1947, and it was only the UN am¬ 
bassador from Australia who ob¬ 
jected. The whole world knew that 
the US was already using the Atolls 
as a nuclear weapon testing range. 
The Australian Ambassador re¬ 
signed, was replaced, and the vote 
taken in favour of US possession. 
The world looked the other way as 
the 32,000 people of the Marshalls 
were subjected to some 68 nuclear 
tests. 

Atomic bombs had proved to be 
limited in size. In order to induce 
sustained nuclear fission, the chain 
reaction which produces all of the 
energy, the uranium 235 atoms need 
to be brought very close together so 
that the neutrons released in the 
splitting of one atom can reach other 
atoms and continue the splitting. In 
an explosion this fissionable material 
is blown apart and the reaction 
stops. The first hydrogen bomb ex¬ 
plosion occurred in March of 1954 
at the Bikini Atoll in the Marshall Is¬ 
lands. We, in North America, did 
not know what had happened to the 
Rongelap People and the other Mar¬ 
shallese. Nor did we really under¬ 
stand that this new hydrogen bomb 
provided the military with a bomb 
which had no upper limit in detona¬ 
tion power. The bomb was based on 
fusion rather than fission. In fusion, 


atoms are forced together rather 
than blown apart, and in the process 
they release an almost unlimited 
number of neutrons. The energy for 
fusion was produced by a fission 
detonation. The neutrons produced 
by the fusion were then absorbed 
into a blanket of fissionable atoms 
producing detonations in the mega¬ 
ton rather than the kiloton range. 

The Peaceful Atom 
Programme 

In the wake of the Bikini test, the 
military decided to change the whole 
arsenal to thermonuclear devices— 
hydrogen bombs. For this it re¬ 
quired extensive uranium mining, a 
series of large production facilities to 
enrich the uranium, bomb produc¬ 
tion factories, and public tolerance 
of the waste from all parts of the cy¬ 
cle. They also needed the co-opera¬ 
tion of society with the transporta¬ 
tion of radioactive material, 
radioactive effluents from nuclear fa¬ 
cilities and uranium support indus¬ 
tries. The military needed co-opera¬ 
tion from the universities in 
preparing nuclear engineers and 
physicists to staff its technical needs. 
All of this would be impossible dur¬ 
ing peacetime when the only pur¬ 
pose was producing weapons of 
mass destruction. They were already 
experiencing the rumbles of anger 
over the Nevada Nuclear Testing 
Site, established in 1951. 

Shortly after the hydrogen bomb 
explosion in March of 1954, Presi¬ 
dent Eisenhower made his Peaceful 
Atom speech in the United Nations, 
an people were told that this awe¬ 
some energy was now tamed and 
could produce unlimited amounts of 
electrical energy. It would produce 
electricity too cheap to meter. It 
would instantly bring developing 


countries a modern standard of liv¬ 
ing. There would be no more war, 
because the whole world would have 
as much of the good things of life as 
they could ever desire. For a world 
just beginning to understand Hi¬ 
roshima and Nagasaki, and the po¬ 
tential atomic megadeath, this prom¬ 
ise of something wonderful for 
humanity arising out of the ashes 
was intoxicating. Academics, who 
abhorred the bomb began to study 
nuclear science. It became popular in 
schools. People became willing to 
mine uranium and to tolerate the ef¬ 
fluents and waste. Nuclear engineers 
and physicists became like gods, and 
they were admired for the intelli¬ 
gence and their ability to attract gov¬ 
ernment grants. They were super¬ 
humans, privy to secret of the gods 
which were totally beyond the un¬ 
derstanding of most people. The 
peaceful atom myth was very suc¬ 
cessful in the public support, with¬ 
out which the build-up of nuclear 
weaponry would have been impossi¬ 
ble. Most of the civilian enablers of 
this military addiction were com¬ 
pletely unaware of their own roles. 
Even anti-war activists joined in. 

The United Nations' response to 
Eisenhower's speech was to establish 
the International Atomic Energy 
Agency (IAEA). This new agency 
was given two mandates: to prevent 
the horizontal proliferation of nu¬ 
clear weapons, and to promote 
peaceful uses of nuclear energy. It 
has no basic mandate to abolish nu¬ 
clear weapons or to promote health 
and safety relative to nuclear technol¬ 
ogy. The IAEA is still busy trying to 
find medical, agricultural and com¬ 
mercial uses for nuclear energy. 
More recently, it has been promot¬ 
ing the image of nuclear power as a 
"safe, clean technology" by down¬ 
playing the radiological conse¬ 
quences of Chernobyl accident. This 
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doubly victimises the people who 
lived near the reactor: first they were 
innocent victims of the disaster and 
now their illnesses and sufferings arc 
being denied. I think the people of 
Hiroshima and Nagasaki or Bhopal 
can understand this injustice. 


One of the physicians who served 
at the Bikini Atoll gave up the prac¬ 
tice of medicine after he saw what 
the radiation effects were on the sail¬ 
ors sent into ground zero after the 
tests. All of the health damage was 


classified as secret, even from the 
men themselves. 

Dr. Rasalie Bertell 
from a talk delivered on the 50th 
anniversary cf Hiroshima. 


Possible Fallacies in Present Cancer Risk Estimates 


xposure to radiation is an oc¬ 
cupational hazard for those 
working in the nuclear indus¬ 
try or in medical radiotherapy; it is 
well-known that radiation can in¬ 
duce cancer in tissues. But there is a 
widespread belief that my monitor¬ 
ing radiation exposure of workers 
and making sure exposure never ex¬ 
ceeds a recommended annual 50 
mSv dose-related cancer risks have 
been kept at near zero level. 

For example, a study on occupa¬ 
tional dose and subsequent cancer 
risk published in 1990 by the US 
Committee on Biological Effects of 
Ionizing Radiation (BEIR) indicated 
that even an annual dose of 10 mSv 
per year for 48 years—ten times 
higher than the average for all badge 
monitored workers at the Hanford 
nuclear facility in the US—the risk 
of cancer death would still only be 
23% compared with a general popu¬ 
lation risk of 20%. 

As a mle, risk estimates arc derived 
not from occupational data but from 
epidemiological studies of Hi¬ 
roshima and Nagasaki A-Bomb vic¬ 
tims. Hanford became operational in 
1944, time enough for some direct 
risk estimates to be made". However, 
this is deemed unnecessary since 
both BEIR and the International 
Commission for Radiological Pro¬ 
tection (ICRP) arc of the belief that 
the A-Bomb data and its interpreta¬ 
tion by the Radiation Effects Re¬ 
search Foundation (RERF) offer re¬ 


liable risk estimates for ah occasions. 
This consensus has now lasted for 
thirty years and is now so strong 
that only risk estimates which con¬ 
form with A-Bomb data arc allowed 
to influence radiation safety regula¬ 
tions. 

A-Bomb data cohection and analy¬ 
sis left room for different conclu¬ 
sions to be drawn, conclusions 
sometimes contradictory. The origi¬ 
nal interpretation is subscribed to by 
the establishment, but may be 
flawed 

Study subjects were assembled five 
years after the event and included 
those with inutero as well as post na¬ 
tal exposure. The then Atomic 
Bomb Casualty Commission — now 
RERF — took all survivors within a 
2.5 km radius as 'cases' and the ’con¬ 
trol' consisted of two groups, from 
greater distances, of the same size, 
age and sex composition as those 
cases under two kilometre. 

Here then was the first mistake in 
data collection. By comparing 
matched samples which differed only 
in their distance from the hypocen- 
tre, ABCC failed to facilitate the easy 
interpretation of age at exposure re¬ 
lated radiation effects. Given this less 
than perfect data base, subsequent 
mistakes, this time in data interpreta¬ 
tion by RERF, exacerbate the prob¬ 
lem. 


Dr. Alice Stewart 

RERF presumed an even spread of 
high to low doses across all ages of 
exposure. The evidence shows that 
high dose survivors were mainly 
young adults, suggesting some sort 
of survival of the fittest selective 
process by the high dose radiation. 

This theory is given added weight by 
the fact that the deaths before ten 
years of age of children of these sur¬ 
viving young adults was much 
smaller than the expected number. 

RERF deduced no increase in 
non-cancer deaths as a result of the 
radiation. If the A-Bomb surviving 
population is compared to the con¬ 
trols, no significant differences arc 
found in the rate of non-cancer 
deaths. There is a presumption here 
of two like-for-like populations be¬ 
ing compared. However, it may be 
that the non-specific effects of the A- 
Bomb left a highly selected popula¬ 
tion which would be less likely than 
normal to suffer any kind of death at 
a particular age. If the radiation nev¬ 
ertheless caused bone-marrow dam¬ 
age in these survivors (a cell killing 
effect), this would have the effect of 
increasing their chances of later 
death (deaths from aplastic anae¬ 
mia—a disease arising from bone 
marrowdestmction—were unusually 
common before 1950). Thus these 
two opposite effects of increased and 
simultaneously decreased chance of 
survival would cancel each other out, 
masking a real increased risk of non 
cancer deaths caused by radiation. 
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According to RERF, although the 
effects of foetal radiation include 
brain damage, young embryos were 
not affected Hence, a widespread 
assumption that until eight weeks of 
foetal age the human embryo is im¬ 
mune to any brain damage effects of 
radiation. This is despite the fact that 
there was a significant deficit of 
births seven to nine months after the 
bombing, suggesting that doses of 
radiation were sufficient to kill em¬ 
bryos. 

Finally, a total absence of child¬ 
hood leukaemias in children bom af¬ 
ter inutero exposure to the A-Bomb 
is in direct contradiction to the find¬ 
ings of the Oxford Survey of Child¬ 
hood Cancers (OSCC) which found 
a positive association between foetal 
irradiation and childhood leukaemia. 
This difference was originally as¬ 
cribed to faulty interpretation of the 
OSCC data relating to prenatal x- 
rays. But work by my colleague 
George Kneale has shown that the 
latent phase of childhood leukaemia 
is characterised by an increased infec¬ 
tion susceptibility. Coupled with the 
above mentioned probable lethal A- 
Bomb radiation effects on young 
embryos this suggests that the differ¬ 
ence is more likely due to prenatal 
and post-natal death of the Japanese 
children, before an age when child¬ 
hood leukaemia would become ap¬ 
parent 

An alternative analysis 

ABCC had collated data on sus¬ 
tained acute injuries effected by the 
blast, but considered the resultant 
variables of little value in analysis. 
RERF released the data to Kneale 
and he carried out his own statistical 
tests. If those with the highest level 
of multiple acute injuries are consid¬ 
ered as the closest possible approxi¬ 
mation to the original population, 
i.e. the unselected population, then 
findings for this subset might give 
some insight into the selective proc¬ 
ess. 

Acute injuries were categorised as 
bums, oropharyngeal lesions, pur¬ 


pura and epilation. Using injury as a 
variable, various additional findings 
were uncovered: a strong association 
between injuries and leukaemia; 
doses sufficient to have non-cancer 
effects were not confined to those 
with obvious injuries, supporting 
our theory that sustained injuries in¬ 
cluded bone-marrow loss, leading to 
aplastic anaemia; a disproportion¬ 
ately high number of very young and 
very old people were among those 
with multiple injuries, which could 
be interpreted to mean that these 
people, most close to death, had 


The radiation community 
is of the belief that the 
A-Bomb data offer reliable 
risk estimates for all 
occasions. This consensus 
has lasted for thirty years 
and is now so strong that 
only risk estimates which 
conform with A-Bomb data 
are allowed to influence 
radiation safety 
regulations. 


been selected against by the 
A- 

Bomb. 

Potentially wrong risk estimates 
based on A-Bomb data may have 
consequences for recommended safe 
levels of worker exposure. Pooling of 
monitoring records of nuclear instal¬ 
lation workers from three countries, 
the US, Canada and Britain, has re¬ 
sulted in no findings of any dose re¬ 
lated cancer risk, according to re¬ 
searchers from the International 
Agency for Research on Cancer 
(IARC). The risk estimates agree 
with those from A-Bomb data. It has 
been noted, however, that the IARC 
researchers failed to appreciate that 
relations between exposure age and 
cancer risk are very different for 
workers and A-Bomb survivors, and 
they mistakenly assumed that the 
dosimetry standards within the nu¬ 
clear industry arc sufficiently uni¬ 


form to allow pooling of data from 
several facilities. 

Work by Kneale et al has shown 
that if the data is disagregated and 
then analysed, evidence can be found 
of a cancer risk much greater than 
any A-Bomb estimate. Kneale has 
also shown that for workers in the 
US nuclear facilities the cancer risk 
increases progressively with age 
when exposed RERF has repeatedly 
shown from the A-Bomb data the 
exact opposite — that cancer risk 
was lower for those exposed at an 
age 50 years and over compared to 
those who were under 50 years at 
the time of bombing. 

Clearly, application of A-Bomb 
data to very different sets of circum¬ 
stances, flawed or not in its interpre¬ 
tation, is invalid 

The supposition of no low dose ra¬ 
diation risk to early embryos, based 
on A-Bomb data interpretation, has 
obviously been influential in clinical 
practice. It is possible that the risk of 
foetal exposure has been dangerously 
underestimated, as evidenced by 
findings of the OSCC study. 

Entrenched as it is in estimating 
cancer risk, A-Bomb data is showing 
no signs of being superseded in its 
use for setting safe exposure levels. It 
is still regarded as the gold standard. 

In its latest report, IARC makes no 
reference to the work of those pro¬ 
posing an alternative A-Bomb data 
interpretation. 

Revisions of cancer risk estima¬ 
tions are bound to be sensitive, and 
no one wants to be alarmist. But if 
the nuclear industry persists in pur¬ 
porting its safety, surely there is an 
obligation for it to take on board the 
strong doubts as to the advisability 
of relying on A-Bomb data for the 
setting of safety limits for foetuses, 
young children and adults over 50 
years of age. 

Dr. Alia Stewart 
Soft Energy 107, 
December 1995—February 1996. 


Volume 9 Number 1 


7 


August / September 1995 



Trivialising Tricks 


The Inside View from a Modem Believer in Human Sacrifice 


Dr. Morris Rosen 


Dr. Rosen, the author of this article is the director of the International Atomic Energy 
Agency (IAEA) Division of Nuclear Safety, and assistant director- general of the whole 
organisation. Some time ago, the French government in collaboration with IAEA 
organised a conference in Paris on "comprehending" radiation risks. The following is an 
extract from a speech Dr.Rosen made to the conference and shows very clearly the 
mindset which trivialises other people's suffering to sustains one's own high-flying 
lifestyle. 


omprehending radiation 
risks is a real and major 
problem confronting soci¬ 
ety today. Perhaps every professional 
working in this field has had experi¬ 
ences similar to one I will share with 
you. Frequently during my air trav¬ 
els, I enter into conversation with 
my neighbour — generally a well 
educated professional. In a few min¬ 
utes he discovers that I am involved 
in nuclear safety and inevitably the 
conversation turns to questions 
about radiation and its health effects. 

"What can you tell me about Hi¬ 
roshima or about the vast environ¬ 
mental contamination caused by 
Chernobyl?" I begin my answers by 
explaining that as we speak we are 
being constantly bombarded by a 
broad range of radiation, not only 
from the cosmos but also from the 
food we are consuming. That seem¬ 
ingly new and troublesome point is 
followed by my comments explain¬ 
ing that the many victims of Hi¬ 
roshima were not killed directly by 
radiation, but by the explosion and 
heat wave created from the nuclear 
detonation. Of the 80,000 survivors 
who received very high doses of ra¬ 
diation, less than 500 have incurred 
illnesses so far which are attributable 
to the radiation exposure - a state¬ 
ment that is also new and received 
with disbelief. But the figures are sci¬ 
entifically factual. 


It is interesting to note that while 
(the average dose received by the Hi¬ 
roshima survivors) is considered by 
Mr. Rosen to be very high, higher 
doses received by radiation workers 
are considered "acceptable and safe" 
by radiation experts like Mr. Rosen! 

About 8000 survivors have indeed 
died from solid cancer tumours, 
but epidemiological studies indicate 
that less than 500 can be attributed 
to radiation effects. The remainder 
are normal tumours of the type that 
will threaten all of us, whether survi¬ 
vors of Hiroshima or not. It seems 
that most of us, even the profession¬ 
als, do not realise or want to ac¬ 
knowledge that cancer is a very com¬ 
mon occurrence. Twenty- five 
percent of us will incur a fatal cancer. 

[What Rosen doesn't mention here 
is that radiation exposures produce 
an excess of so-called 'normal' can¬ 
cers, not to mention other forms of 
dis-case and morbidity] 

The answer to my neighbours sec¬ 
ond question concerning Chernobyl 
elicits the same disbelief. Certainly 
the fact that the entire environmental 
contamination of Chernobyl has 
produced a global radiological im¬ 
pact equivalent to an additional 
world exposure to 20 days of natural 
background radiation is more diffi¬ 
cult to comprehend, let alone under¬ 


stand. The same is tme of the health 
effects to the surrounding popula¬ 
tion which, except for the apparent, 
expected, and regrettable increase in 
thyroid cancer in children, will be 
sufficiently small so as not to be dis¬ 
cernible through epidemiological 
studies. 

[Especially radiological studies de¬ 
signed specifically not to pick up any 
excess in health effects like the IAEA 
conducted Chernobyl study which 
left out all the liquidators who were 
the people most at risk. It is also 
worthwhile to note that while Dr. 
Rosen how finds the 2500 % in¬ 
crease in thyroid cancers among chil¬ 
dren to be " apparent, expected and 
regrettable" he did not do so in 
1986 when he wrote his first paper 
regarding the accident's conse¬ 
quences. 

Why does my neighbour not be¬ 
lieve me? [It would indeed need an 
extremely gullible neighbour who 
would!] Certainly, his perception of 
the facts is different from mine. 
Why? Many of us have been very 
pessimistic about our ability to deal 
with the public's perception of radia¬ 
tion risk. Radiation is mysterious; It 
is invisible, intangible, odourless, si¬ 
lent, and associated with warfare. 

To explore this issue in more 
depth, the IAEA in October 1994 
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organised upon the invitation of 
France an International Conference 
on Radiation and Society: Compre¬ 
hending Radiation Risk. It attracted 
more than 400 participants from 50 
countries and nine international or¬ 
ganisations. 

The conference sought to bring 
about a better comprehension of the 
risk attributed to the exposure to 
ionising radiation. This is an impor¬ 
tant and serious subject for all 
of those concerned with the 
uses of atomic energy and ion¬ 
ising radiation for health appli¬ 
cations, improving the food 
supply, generating electricity, 
and producing consumer and 
industrial products [vital items 
like radioactive golf balls from 
Atomic Energy of Canada Ltd, 
or radioactive black diamonds 
from our own Bhabha Atomic 
Research Centre]. 

The large audience—a unique 
mixture of technical specialists, 
social scientists, decision mak¬ 
ers, and media professionals— 
was an indication of the high 
level of interest in radiation and 
how individuals and society 
perceive its effects. [It was also 
an indication of how avidly this 
class of people takes to free 
trips and hospitality at govern¬ 
ment expense!] The confer¬ 
ences goal was hot a further 
elaboration of technical infor¬ 
mation, but a better compre¬ 
hension of radiation risk. And 
by comprehension, the confer¬ 
ence had certainly desired to pro¬ 
mote not only an understanding of 
the scientific facts of radiation health 
effects, but also and more impor¬ 
tantly an ability to express these facts 
in a form useful to the public and 
the decision makers. 


to where the roadblocks to better 
comprehension lie. There arc many. 

Scientists too often speak to them¬ 
selves and this pattern was very evi¬ 
dent during many of the conference 
sessions. There could have been 
more efforts to present facts and 
conclusions in an understandable 
and communicative language. Some 
specific examples may be illuminat¬ 
ing: 



Dr. Rosen: Although the action of sharp¬ 
ened steel on the jugular does often re¬ 
grettably result in death, just think you 
are the only case involved ! 


would 


The goal was ambitious, perhaps 
too ambitious. The conference had 
only limited success in satisfactorily 
dealing with the question of the 
comprehension of radiation risk. 
Yet the concerned specialists may 
have gained some better insights as 


Victim: Hey! it is my life ! j 

have been useful to fur¬ 
ther discuss the implications of some 
remarkable facts among the 80,000 
survivors of Hiroshima. Fewer than 
500 have so far incurred a fatal can¬ 
cer attributable to radiation expo¬ 
sure- and the average loss of life ex¬ 
pectancy among the survivors is 
about 1 year, while those that have 
incurred the fatal cancer have had 
their life cut short by 10 years. 


[There arc a few other things 
Rosen could have mentioned here, 
including just what could he possibly 


mean by 'a fatal cancer attributable 
to radiation exposure' when it has 
surely been known for years that ra¬ 
diation exposure raises the prob¬ 
ability of occurrence of all cancers, 
not simply those most attributable to 
radiation. In addition, it has been 
suggested that exposure to radiation 
increases the incidence of all diseases, 
'radiation related' or not. The impli¬ 
cations of the fact that radiation 
doses to Hiroshima survivors have in 
the past been overestimated, and 
that corrections to the dose re¬ 
ceived by them has resulted in 
considerable decreases in the 
quantity of radiation needed to in¬ 
crease the probability of a given 
health effect could also have been 
discussed, as could the fact that 
that more vulnerable people 
would have died quickly from 
blast and injury, leaving only the 
toughest to survive 

after¬ 
wards... indeed, all of these things, 
not mentioned by Rosen, could 
have been mentioned. 

It would also have been desir¬ 
able to discuss the reported thy¬ 
roid nodule cases in the Marshall 
islands and in Nevada by not only 
confirming that large exposures to 
radioactive iodine produces cancer 
nodules, but by also referring to 
the rather relatively small number 
of cases involved (Sec Cartoon) 

As for the Chernobyl studies, 
speaking about a 2500% increase 
in thyroid cancers in children ig¬ 
nores the importance of the accu¬ 
racy of the pre- Chernobyl refer¬ 
ence value for these studies, which 
surely involves major uncertainties. 

It would have added more to the 
comprehension of health effects to 
have expressed the results as five can¬ 
cers per 100,000 children and to re¬ 
fer more precisely to the total num¬ 
ber of cancers to be expected in the 
various regions. An unemotional dis¬ 
cussion of the clinical outlook for 
these children would also have been 

useful. 


[A little unemotional 
history 

would be of interest here. Before the 
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Chernobyl disaster there used to be 
barely one case a year of thyroid can¬ 
cers in children in the Gomel region. 
After the disaster the number be¬ 
came 130. When doctors from Be¬ 
larus reported this finding to the 
British scientific journal "Nature" it 
was denied publication because ex¬ 
perts and scientists of the radiation 
community refused to believe "in the 
light of Hiroshima data" that so 
many thyroid cancers would become 
apparent so soon. However, the 
government of Belarus supported its 
doctors and asked for a team from 
the World Health Organisation to 
come and confirm the findings. It 
was only when this team did do so, 
that the results were allowed publica¬ 
tion. By, now casting doubt on the 
reference value i.e. the number of 
cases occurring before the disaster, 
Dr. Rosen just wants to obfuscate 
matters. Also a statement like only 
five cancers per 100,000 children 
without simultaneously mentioning 
the 'normal' incidence of thyroid 
cancer is bound to mystify rather 
than clarify people's comprehension 
of radiation risks.] 

There were a number of references 
to the cardiovascular effects of radia¬ 
tion. This effect must be clearly 
qualified by indicating the many 
compounding factors and the more 
likely cause, which is other factors 
such as stress. 

[Indeed, stress is a factor in cardio¬ 
vascular disease, as it is in cancer, 
and a number of other diseases. So 
also arc diet, the presence of carcino¬ 
gens both chemical and radiation, 
and heredity. But Dr. Rosen seems 
to be trying to say that if stress is a 
factor, which it certainly is, then ra¬ 
diation cannot be—which is by no 
means true. Also there can be no 
doubt that a radiological disaster in 
the vicinity is bound to increase 
stress and it makes no difference to 
you whether you die or arc crippled 
by a heart attack that was "due" to 
radiation or due to stress induced by 
radiation.] 


In the discussion of cancer clusters, 
such as leukaemia clusters, it is nec¬ 
essary to repeatedly emphasise that 
clusters always exist in nature. They 
have been found long before nuclear 
power existed and are also found in 
locations remote from nuclear instal¬ 
lations - and in any case the number 
of excess cancers are few. Discussion 
of the Seascale cluster (reported in 
the 1980s in the United Kingdom) 
lingers on although most involved 
scientists believe it is not in any way 
connected with radiation. Why are 
the profound limitations of linking 
clusters to any cause not clearly and 
repeatedly stated? Furthermore, in 
much of the scientific community, 
epidemiology is recognised as an ob¬ 
servational science with severe limi¬ 
tations. Epidemiological studies 
often involve small numbers of ex¬ 
cess cancers with substantive com¬ 
pounding factors such that for most 
situations, positive as well as nega¬ 
tive results must be taken with cau¬ 
tion. The profound limitations of 
epidemiological studies must be 
clearly and repeatedly stated. 

It's fair enough to call for humility 
and caution in interpreting a result. 
But the problem is that Dr Rosen 
will be much less humble and cau¬ 
tious when he thinks he has a result 
that exonerates radiation. The prob¬ 
lem with the Seascale results seems 
to have been that the reported emis¬ 
sions of radiation from 
windscale/sellafield have been ’too 
small' to account for the observed ef¬ 
fect under the official dose/response 
model, depending exactly which one 
we may use, as even the official 
model has seen very substantial 
downward revisions in the amount 
of radiation required to produce a 
given probability of a cancer, leukae¬ 
mia, or other health effect. And if 
(as at Seascale) an unusually high in¬ 
cidence of a condition which even 
Dr Rosen recognises as 'radiation re¬ 
lated' is happening in a community 
living next to a nuclear plant that is 
known to have leaked and to have 
had a very poor safety record, and if 


that incidence is especially high 
amongst children of plant workers 
who have been exposed to radiation 
as is the case at Seascale, then it re¬ 
ally seems to be asking a lot of our 
credibility to say that the exposures 
arc 'not enough' to account for the 
result. It would really seem more 
probable either that more radiation 
has been released than we have been 
led to believe or that radiation is a 
much more potent agent of morbid¬ 
ity and mortality than we have been 
led to believe - or both. ] 

Rosen concludes: 

The IAEA, together with the 
European commission and the 
World Health Organisation, has also 
organised a major international 
meeting in April 1996 to further 
look at the health and environmental 
consequences of the Chernobyl acci¬ 
dent—10 years after the disaster. It 
is hoped that after the meeting, there 
will be a better comprehension of 
the radiological consequences of 
Chernobyl." 

Indeed, one would hope this 
would be the result of such a meet¬ 
ing. Given the previous record of the 
IAEA in denying any real health ef¬ 
fects at Chernobyl in spite of their 
grossest manifestations, and attribut¬ 
ing the reports of vastly increased 
rates of not merely "radiation related' 
cancers , but dis-ease of all kinds to 
'radiophobia', one cannot but won¬ 
der if this IAEA conference will be 
anything but a massively expensive 
exercise in whitewashing. A parallel 
alternative conference is also being 
held in Vienna and another in Kiev 
by the antinuclear movement just to 
ensure that an accurate picture has a 
chance to emerge. 

M. Rosen Bulletin of International 

Atomic Energy Agency, Comments by 

John Hallam and Surendra Gadekar 
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The Rigmarole Regarding Radiation Protection 

Do radiation safety standards protect health? 


Dr. Rosalie Bertell 


O riginally, the US military 
thought that the radioac¬ 
tive fallout from their 
bomb tests would "only" spread over 
about half of the Northern Hemi¬ 
sphere. They found that the lethal 
cloud circled the earth about two 
and a half times. The three nations 
which had produced these bombs, 
US, UK and Canada had different 
radiation protection standards at the 
time, and they were afraid of some 
'neutral' nation bringing a law-suit 
against them for the fallout The nu¬ 
clear physicists from the three coun¬ 
tries met between 1945 and 1950 to 
hammer out an agreement on "radia¬ 
tion protection" standards which 
could then be promoted globally. 
This committee of physicists was 
called the Tolerance Dose Panel, in¬ 
dicating a belief that people would 
be able to "tolerate" and adapt to in¬ 
creased radiation pollution in the nu¬ 
clear age. The medical communities 
in both Britain and the United States 
were alarmed, and they organised 
two other investigating committees 
on radiation protection standards. In 
Britain, it was the National Radia¬ 
tion Protection Board (NRPB) 
funded by the government, and in 
the US a committee called BEIR - 
Biological Effects of Ionising Radia¬ 
tion, funded by the Rockefeller 
Foundation. The physicists decided 
that 15 rem (150 mSv) per year and 
1.5 rem (15 mSv) per year for the 
general public was a reasonable 
trade-off between cancers likely to be 
caused by the exposure and the 
benefits of the activities which 
caused the exposure. At the time the 
"benefits" were atomic bombs. The 
NRPB and BEIR decided that 5 rem 
(50 mSv) per year for workers and 
0.5 rem (5 mSv) per year for the 
general public was a more health 


protective alternative than that pro¬ 
posed by the physicists. 

Radiation Dangers: 

Not a Novelty 

Prior to 1950. radiation protection 
standards were based on protection 
against skin bums. It had been 
known since about 1912, however, 
that radiation also caused cancer. 

This became even more painfully ap¬ 
parent with the deaths of the deaths 
of the radium dial painters. In 1943, 
Hermann Muller received a Nobel 
Prize for showing that radiation 
caused genetic damage in fruit flies. 
During the 1945-50 period, several 
different biological endpoints were 
considered on which to base radia¬ 
tion protection standards: skin dam¬ 
age or other injuries, fatal tumours, 
general effects on blood, cataracts, 
obesity, impaired fertility, shortened 
life-span, or genetic effects. The 
committee decided to base the stand¬ 
ards on fatal cancers, and since then 
the arguments have centred around 
just how many fatal cancers would 
be caused by exposure of the Stand¬ 
ard Man to one rem (or equivalently 
10 mSv) of whole body ionising ra¬ 
diation exposure. The carefully 
worded statement is: *Whatpeople 
should be concerned about after ra¬ 
diation exposure is fatal cancer." The 
many other possible damages have 
faded into the background. 

The International 
Commission for Radiological 
Protection 

In 1928, radiologists had formed an 
international organisation to com¬ 
pare their experiences with exposure 
to medical X-rays and to protect 
themselves and their 

co-workers 


from harmful effects. In 1952, the 
Manhattan Project physicists who 
were trying to decide on common 
radiation protection standards ap¬ 
proached this group of radiologists 
and suggested that they combine 
into one group. The physicists 
agreed to not ever limit medical use 
of radiation on patients, but only to 
set standards for worker exposure 
and exposure to the public from nu¬ 
clear industries. They proposed their 
15 rem limit but were ultimately 
prevailed upon by others to reduce 
this to 5 rem per year. The merger 
of these two group was called the 
International Commission of Radio¬ 
logical Protection (ICRP). ICRP 
now claims that it began in 1928, 
when the radiologists first organised, 
but that was a very different organi¬ 
sation. 

ICRP is a self constituted organisa¬ 
tion. Since 1952 it has maintained a 
membership of about 50% physicists 
and 50% medical doctors. The doc¬ 
tors have been about 25% medical 
administrators (often from nuclear 
weapon countries) who set radiation 
protection practices in their National 
Ministries of Health or Labour and 
about 15% medical radiologists. The 
other 10% has consisted of one pa¬ 
thologist, 2 geneticists and some 
biophysicists. By their rules, the 
Main Committee, responsible for all 
decision making, will not ever in¬ 
clude an epidemiologist, occupa¬ 
tional health specialist, public health 
specialist, oncologist or paediatri¬ 
cian. One can say that it consists 
only of users of radiation and ad¬ 
ministrators. These were approved 
by the Executive Committee of the 
International Radiologists Associa¬ 
tion at first, and then by the ICRP's 
own Executive Committee. Mem- 



bership term is for an unlimited 
time. They have not mandated 
themselves to be protectors of 
worker or public health, but rather 
to recommend "sensible" trade-offs 
of health for the benefits of their ac¬ 
tivities. 

By 1957 the ICRP got out its sec¬ 
ond publication, recommending that 
the internal radiation dose to work¬ 
ers and the public be limited to 5 
rem (50 mSv) per year of any in¬ 
gested or inhaled radio nuclides. 
The committee originally intended 
that this be a combined external 
plus internal dose limit of 5 rem 
(personal communication, Dr. Karl 
Z. Morgan, Chairperson of the In¬ 
ternal Dose Committee of ICRP). 
Actually, it was often interpreted to 
mean the worker could get both in¬ 


ternal and external doses per year. 
There was another abuse related to 
internal contamination, i.e. when 
radionuclides were ingested or in¬ 
haled and became incorporated into 
bone. The nuclear experts counted 
only the 4 or 5% of total dose deliv¬ 
ered the first year and then forget 
about the subsequent years. Slowly 
delivered doses due to bone incorpo¬ 
ration could continue for 50 to 60 
years. 

ICRP Publication 2,1959 states: 

"The permissible dose for an individual 
is that dose, accumulated over a long 
period of time or resulting from a single 
exposure, which, m the light of present 
knowledge carries a negligible 
probability of severe somatic or genetic 
injuries, furthermore, it is such a dose 


The Debate Regarding Genetic Damage: 


On 6 February 1947, Professor D. 
G. Catchside, member of the Faculty 
of Botany at Cambridge University, 
prepared a memo on: "the genetic 
effects of irradiation with reference 
to man", and sent it to the British 
Medical Research Council subcom¬ 
mittee on radiation protection stand¬ 
ards. He testified that even the small¬ 
est dose of ionising radiation caused 
genetic effects. His own experiments 
included doses down to 0.1 rem (1 
mSv) per day on mice. All genetic 
effects from X-ray or gamma rays 
were cumulative, either additive or 
proportional to total dose. Even 
when the dose rate was lowered, ge¬ 
netic effects were additive. He was 
concerned about the doses to human 
ova and sperm. 

Catchside was answered by Dr. D. 
E. Lea in a memo to the Medical 
Research Council dated 28 April 
1947. 

"In writing this memorandum I 
assume members of the panel to be 
familiar with and accept the survey of 
Genetic Effects of Radiation prepared 


by D. G. Catchside." He suggests 
accepting the observations but not 
trying to prevent the problem since: It 
will not be possible to prove whether any 
particular instance was caused by 
radiation, so no question of liability for 
compensation can occur. "Lea stated 
this twice, first with respect to 
deleterious effects caused by recessive 
gene mutations and second, with respect 
to semi-sterility. Lea concludes: "so long 
as less them 1% of the population is 
exposed to radiation then is not likely to 
be a noticeable increase in 
of hereditary abnommlities." 

Apparently this dialogue was 
passed on to the Tolerance Dose 
Panel of nuclear physicists, because 
they held a meeting on genetic ef¬ 
fects in April of 1948. No minutes 
are available from this closed meet¬ 
ing. Some members of the Tolerance 
Dose Panel went on to found the 
ICRP, and were members of the 
Main Committee when the question 
of genetic effects surfaced again in 
1957. 


that any effects that ensure more 
frequently are limited to those of a 
minor nature that would not be 
considered unacceptable by the exposed 
individual or competent 

medical 


It is important to note several 
things: First dose rate is not consid¬ 
ered to be important; second only 
severe effects are prevented, and 
third, the probability of more fre¬ 
quently experienced effects is admit¬ 
ted but dismissed as not unacceptable. 
The recommendations are resting on 
several value judgements and not on 
objective norms protecting health. 
Effects of a minor nature include 
non-fatal cancers, embryonic and fa¬ 
tal loss, still birth and congenital 
malformations or diseases which are 
not inheritable. 


Professor Catchside delivered a pa¬ 
per, "Genetic Effects of Radiation" 
at the Conference on the Biological 
Hazards of Ionising Radiation at 
Cambridge in 1950. He stated 
clearly: 

"There is no threshold, no time 
factor (latency period) and no 
recovery". 


"The genetic defects would 
consist in part of obvious and 
gross ones and in fart of the 
minor ones which tend to reduce 
the fitness of many apparently 
normal individuals. The latter 
effects may well be rather 
considerable and more 
important from the point of view 
of the species as a whole. The 
total effect may well be very 
serious or even disastrous . 39 
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The same caution was echoed by 
Hermann Muller, who was by that 
time a member of the ICRP Main 
Committee. This position is detailed 
in: "Radiation and Heredity", 
American Journal of Public Health, 
Vol.54 No., pp 42-50, 1964, in an 
article which Muller published. 

While both Catchside and Muller 
based their concerns on animal and 
plant studies, I had reached the same 
conclusions after studying the effects 
on medical diagnostic x-ray expo¬ 
sure. In the childhood leukaemia 
data, leukaemia was a late-death phe¬ 
nomenon. What I mean by this is 
that large numbers of embryonic and 
foetal deaths, neonatal or infant 
deaths also occurred in the infant 
group. The number of such deaths 
was significantly higher than the 
losses in the unexposed group. The 
final deaths in the birth cohort oc¬ 
curred after one year of age and were 
leukaemia (or other cancer) deaths 
up to age 15 years. I reported this in 
"Radiation Exposure and Human 
Species Survival", Environmental 
Health Review, Vo.25No.2(1981). 


My reasoning was that if medical x- 
ray during pregnancy was so lethal, 
it was very likely that many more ba¬ 
bies who survived were damaged in 
some way. After exposure to a 
trauma capable of killing, it is un¬ 
likely that survivors had no residual 
problems. These were of course, 
hard to detect since there was no 
way of knowing the potential health 
of the offspring had they not been ir¬ 
radiated. 

It was Professor K. Mather, De¬ 
partment of Genetics, University of 
Birmingham, UK, who answered 
the objection that there would be a 
"slow loss of fitness in the popula¬ 
tion" with chronic exposure to radia¬ 
tion. Mather takes courage in the 
"fact" that no more than 1% of the 
population would be exposed to ra¬ 
diation, but this was before the 
spread of nuclear technology and the 
fallout from nuclear testing pro¬ 
grammes globally. He noted that: 

"In particular, in human society, the 
fate of an individual is not independent 
of the activity of his fellows ... If his 


fellows take steps to alleviate his lot, his 
selective disadvantage will, at least in 
some cases, be reduced and bis 
contribution to the next generation 
increased... The point to be made clear 
is that, in the cast of man, discussion of 
the effect on the community of raising 

the mutation rate cannot be deponed 
from consideration of changes 

of 

possible with other species." In 
Biological 

Hazards of Atomic Energy, edited by 
A. Haddow, and published by Oxford 
Clarmdon Press in 1952). 

This is the old discredited argu¬ 
ment of eugenics. In its more mod¬ 
em form, it advocates amniocentesis 
during pregnancy and abortion of 
genetically inferior offspring. This 
docs not change the reality of the 
damage to the human gene pool. It 
only kills the victims who are most 
easily identifiable. There will be 
many more who will not be identi¬ 
fied for years after their birth. The 
genetic load of the species will in¬ 
crease, and as Einstein said in 1945: 

"we will have fewer geniuses". 


The Importance of Kerala Studies 


1 ' he Atomic Bomb data has 
been recognised for many 
years as being inappropri¬ 
ate for the study of genetic effects of 
radiation. The United States Na¬ 
tional Academy of Science Commit¬ 
tee on the Biological Effects of 
Ionising Radiation (the BEIR Re¬ 
ports) normally uses mouse studies 
for their risk estimates, although 
their cancer estimates arc based on 
the Japanese data. BEIR III (1980) 
contains a section called "Advances 
in Knowledge Since 1972" (pages 
74-79). In this section the commit¬ 
tee says, with respect to genetic 
damage: 

"We cannot ignore such mild 
mutations... taken over the 
whole period and in conjunction 


with other mutants, their effect 
may be far from negligible. 
Despite a concern fir this effect, 
we shall not attempt estimating 
it quantitatively.. 

"In contrast to somatic effects, 
where the concern is 
concentrated mainly on 
malignant disease, the genetic 
effects are on all kinds of 
conditions, for the spectrum of 
radiation-caused genetic disease 
is almost as wide as the spectrum 
of all other causes 

Recently the BEIR Reports have 
used atomic bomb data to support 
their theory that humans have unde¬ 
tectable genetic damage from the 


atom bombs. As early as 1957, the 
World Health Organisation called 
together a Committee to study the 
genetic effects of radiation and to 
recommend protection of the human 
gene pool. In the publication by this 
Committee, Kerala, India, was iden¬ 
tified as the best place to study the 
genetic effects of chronic radiation 
exposure over several generations. 
To date, the nuclear establishment 
has not undertaken a serious study of 
this population, indicating their lack 
of concern for genetic damage. In 
one study, undertaken for another 
purpose, the authors noted that the 
exposed population of Kerala had an 
abnormally high rate of Down's Syn¬ 
drome. Researchers also found sig¬ 
nificantly higher levels of broken 
chromosomes in the exposed group. 
In 1988, with the help of Indian re- 
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searchers, I agreed to act as scientific 
advisor to a study of the people of 
Kerala. Researchers found that they 
were the first group to interview and 
examine the population, although 
the nuclear industry often uses Ker¬ 
ala as its example to "prove" that low 
level radiation is harmless. 

We now have measurements of the 
background radiation at grid points 
all through the contaminated area, 
detailed information on about 
32,000 exposed households and 
matched control households not liv¬ 
ing on contaminated sand, and in¬ 


formation on 92,000 pregnancies. 
Our preliminary findings are that the 
rate of Down's Syndrome is 3 to 4 
times higher in families living on the 
radioactive sand than for control 
families. Other problems which were 
more than doubled for the radiation 
exposed group were: congenital 
blindness and deafness, epilepsy, 
malformation of long bones, 
childlessness (couples who wanted to 
have children but could not), and 
various kinds of degrees of mental 
retardation. In the communities liv¬ 
ing on the contaminated soil every 
one of the so called sentinel muta¬ 


tions, rare genetic damage, was 
found This was not true for the 
matched controls. We are still trying 
to raise money to complete the de¬ 
tailed analysis of this important data. 

In my opinion, all future radiation 
protection standards should be based 
on damage caused to future genera¬ 
tions. This will significantly lower 
the limits of exposure which are now 
officially considered "safe". It has se¬ 
rious implications for further plans 
to expand the nuclear industry and 
for the management of nuclear 
waste. 


HOW MANY DEATHS ARE 'ACCEPTABLE" 


! n basing radiation pro¬ 
tection recommenda¬ 
tions on fatal cancers, 
the ICRP makes a decision on how 
many cancer deaths per year arc "ac¬ 
ceptable" for the activity (building 
nuclear bombs, generating nuclear 
power or caring for a patient with a 
radium implant). The fatal cancer 
risk is an estimate of how many can¬ 
cer deaths arc expected for an expo¬ 
sure to 10 thousand Person Rem, or 
equivalendy, the exposure to 100 
Person Sieverts. Prior to 1990, the 
official cancer estimates for this ex¬ 
posure were 1.25 (ICRP) or 1.00 
(UNSCEAR - United Nations Sci¬ 
entific Committee on Atomic Radia¬ 
tion). I think that UNSCEAR 
merely rounded the numbers of the 
nearest digit. 

There are also international guide¬ 
lines for "safe industries", for exam¬ 
ple a chemical plant, which state that 
in a safe industry there will be no 
more than one death per ten thou¬ 
sand workers per year. A safe indus¬ 
try in a city is one which causes no 
more than one death per million 
people per year. 

If one examines the ICRP recom¬ 
mendations for whole body exposure 
which govern the nuclear industry 
between 1952 and 1990, one finds 


that the maximum permissible dose 
to workers was 5 rem per year. If 
10,000 workers annually receive that 
dose, the industry would cause 
50,000 Person Rem exposure or five 
fatal cancers (using their risk num¬ 
bers). Yet, they have never acknow¬ 
ledged this to be a hazardous indus¬ 
try. Instead, they claimed that 
workers only received an average of 
one rem per year not five rem, and 
therefore only one cancer death per 
10,000 workers per year would be 
caused. 

In 1990, the ICRP, after reassign¬ 
ment of doses to atomic bomb survi¬ 
vors and pressured by scientists and 
medical professionals globally, 
moved their risk estimate to 5 fatal 
cancers per 10,000 Person-Rem. 
This again makes the nuclear indus¬ 
try "hazardous on at one rem per 
year average exposure. It means that 
five fatal cancers are caused. The 
ICRP lowered its maximum permis¬ 
sible dose in 1990 to two rem per 
year, averaged over five years. Using 
their figures, this means a commit¬ 
ment to ten fatal cancers for nuclear 
workers per year is considered by 
ICRP to be "acceptable". Since 
1984, the ICRP has admitted that its 
recommended exposure limits were: 
the upper limit above which every¬ 
one agrees that it is hazardous. Prior 


to that, the limit was considered a 
threshold below which exposures 
were considered safe. 

The recommended maximum ex¬ 
posure for the members of the public 
at risk from nuclear industries was 
0.5 rem per year in 1952. If one mil¬ 
lion people actually received this 
dose it would be 500,000 Pcrson- 
Rcm exposure. Using the ICRP risk 
estimate, this means 50 to 62.5 fatal 
cancers. This is a very unsafe stand¬ 
ard even using ICRP calculations. 
The ICRP claimed that the maxi¬ 
mum dose to the public was only 
one percent of that recommenda¬ 
tion, hence the industry was "safe", 
but they would never lower this per¬ 
missible dose. The one percent al¬ 
ways referred to the reactor phase of 
the cycle (and was never demon¬ 
strated to be true when all radionu¬ 
clides and all pathways to human 
were taken into consideration.) It 
was never claimed for uranium min¬ 
ing, milling or for nuclear waste. 

In 1984, ICRP recommended that 
exposure to the public not average 
more than 0.1 rem per year. They 
did not specify the length of time 
this average was to extend Many 
governments, including Canada, av¬ 
eraged over the lifetime of the per¬ 
son (70 years) and thereby allowed 
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higher per year levels around nuclear 
reactors only expected to operate for 
35 to 40 years. 

In 1990, the ICRP risk estimate 
was changed to 5 fatal cancers and 


the maximum dose to the public av¬ 
eraged over five years was recom¬ 
mended to not exceed 0.1 rem. This 
is a commitment to 100,000 Person- 
Rem or equivalently to 50 fatal can¬ 
cers per year. This is a very hazard¬ 


ous industry even under the assump¬ 
tions which ICRP deem "accept¬ 
able". 


Fatal Cancer Risks Based on Scientific Literature 


T he ICRP risk estimate is 
based on a double reduc¬ 
tion of the observed fatal 
cancer risk at Hiroshima and Na¬ 
gasaki. Under the same standard 
conditions, 10,000 Person-Rem, Dr. 
Preston, Research Director of the 
RERF at Hiroshima, estimated that 
17 fatal cancers were caused using 
direct linear extrapolation from high 
dose. According to Dr. Preston, 
UNSCEAR 1988 report reduced 
this estimate because of a low-dose- 
factor to 7 to 11 fatal cancers. ICRP 
took the estimates from BEIR (8 to 
14 ) and UNSCEAR 1988 ( 7 to 11 
), which averaged about 10, and di¬ 
vided them by 2 using a slow-dose- 
factor. Hence, the ICRP estimate of 
5 is really quite low even based on 
atomic bomb data. The reduction of 
the estimate for low dose and slow 
dose rate has never really been 
shown to be a valid process. In fact, 
the most recent studies of nuclear 
workers, who actually received low 
doses at slow dose rates, indicate 
that the correct estimate would be 
around 20. 

With a risk of 20 fatalities due to 
radiation exposure of 10,000 Per- 
son-Rem the "acceptable" number of 
deaths per year at 2 rem average ex¬ 
posure for workers and 0.1 rem av¬ 
erage exposure for members of the 
public would be 

Workers: 10,000 workers x 2 rem / 
year x 20/10,000 Person Rem - 40 
cancer deaths / year 

General Public: 1 million people x 
0.1 rem/year x 20 / 10,000 Person 
rem = 200 cancer deaths per year 


This is of course quite different 
from the claims of the industry, and 
from "evidence" of poorly designed 
studies which the industry claims 
back its estimates. It should be re¬ 
membered that these numbers arc 
radiation initiated fatal cancers 
which may take years to develop and 
to be diagnosed. By the time all of 
the cancers arc "seen" the nuclear fa¬ 
cility will be moth-balled and the op¬ 
erators gone. 

Annual Limits of Intake 

The nuclear industry routinely emits 
radioactive chemicals into the air or 
water in the vicinity of a plant. It is 
difficult to regulate a mixture which 
is ever changing, so these radioactive 
chemicals are regulated one at a time 
as if the total permissible dose for 
the year was obtained from one ra¬ 
dioactive chemical and via one path¬ 
way. Assuming that the Standard 
Man (a twenty year old Caucasian 
male in good health) has a standard 
breathing rate and inhalation and 
drinks a fixed amount of water every 
day, these estimates are converted 
into maximum permissible concen¬ 
trations of the radioactive chemical 
in air or water. The concentration 
permitted would give the Standard 
Man the maximum permissible dose 
in one year. These number can be 
modified for Asians, for women or 
children, for various combinations of 
radioactive chemicals etc. These are 
the derived limits for cumulative re¬ 
leases from nuclear reactors. How¬ 
ever, inhaled or ingested radioactive 
chemicals also pose special problems. 
They often arc dispersed differently 
in the body. For example radioactive 
iodine concentrates in the thyroid 
glass and caesium in muscle. 


Recently the ICRP has invented 
the Cumulative Effective Whole 
Body Dose, which accumulates the 
dose expected from the radioactive 
chemical over the next fifty years of 
the person's life the organs affected, 
and the whole body dose which 
would cause the same number of fa¬ 
tal cancers. This methodology seri¬ 
ously neglects non-fatal cancers. For 
example only 5% of thyroid cancers 
and less than 1% of skin cancers are 
considered fatal. These non-fatal can¬ 
cers are allowed under the radiation 
protection schema. 

For every 20 fatal cancers caused 
by radiation, about 10 non-fatal no¬ 
skin cancers and 20 skin cancers will 
be caused. It is certainly not clear 
that these non-fatal cancers should 
be ignored when "protecting" people 
from radiation! 

This puts the nuclear industry in 
an even higher risk category when its 
permissible exposure levels are at¬ 
tained. It is assumed that 100 can¬ 
cers will be caused per 10,000 work¬ 
ers per year, 40 of which are 
expected to be fatal. For the general 
public it means 500 cancers per mil¬ 
lion people per year, 200 of which 
arc expected to be fatal 

As pointed out earlier, this does 
not include the other more frequent 
effects of exposure judged by the nu¬ 
clear experts to be of no concern to 
people. These include autoimmune 
diseases and depressed cellular im¬ 
mune system. The latter leaves the 
person vulnerable to the more seri¬ 
ous viral and bacterial infections and 
less able to cope with cancers caused 
by other factors. 
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A New Approach to Radiation Research 


When the radiation exposure level is 
low, i.e. within an order of magni¬ 
tude of natural background radia¬ 
tion, I believe that it is best under¬ 
stood as contributing to the effects 
of that background radiation. Over 
time the human body "ages". Ordi¬ 
nary diseases come more frequently 
and last longer. The ability to over¬ 
come fatigue and illness is lessened 
Cancers and autoimmune disease in¬ 
cidence rate increases. Not all of the 
characteristics of old age arc con¬ 
nected with background radiation, 
but certainly some arc. Chronologi¬ 
cal age is a good measure of cumula¬ 
tive background exposure to ionising 
radiation. 

The acceleration of some of the 
components of ageing can explain a 
part of the problems experienced by 
those exposed to radiation, for ex¬ 
ample, the earlier occurrence of 
breast cancer in young women under 
age ten at the atomic bombings, and 
the adult illnesses observed in Cher¬ 
nobyl children. It can open new 
ways to understand the subtle 
chronic exposures which accumulate 
over a lifetime and finally lead to 
death because of our inability to deal 
with our environment. The natural 
process can apparently be accelerated 
by increasing radiation exposure lev¬ 
els. 

Some phenomena arc not repeat- 
able, and radiation exposure be¬ 
comes redundant, or useless for pro¬ 
ducing that effect. An illness like 
adult onset diabetes for example, is 
an old age disease which one cannot 
acquire more than once. Therefore, 
one can expect lessening of the effect 
of radiation on ageing as the cumu¬ 
lative dose increases. However, at 
higher doses, direct damage to vital 
organs and direct induction of can¬ 
cer can be expected to increase. I be¬ 
lieve that there arc complicated and 
competing effects of radiation, the 
ageing effect being predominant at 
the low doses. 


Can the ICRP be trusted to 
set radiation protection 
standards ? 

The obvious answer is no. I think 
that it is time to disassociate our¬ 
selves from this self-appointed rec¬ 
ommending body. Firstly, it docs 
not have as its goal, protection of 
worker and public health. Rather, its 
goal is to recommend the "accept¬ 
able" trade-off of 
that health for the 
benefits of nuclear 
industries (medical, 
commercial and 
military) which it 
represents. In the 
fifty years since the 
formation of the 
ICRP it has never 
taken a stand on be¬ 
half of worker or 
public health, even 
against such obvious 
violations of human 
rights as non-ventila¬ 
tion of underground 
uranium mines and 
nuclear atmospheric 
testing. 

It is also possible 
to fault the ICRP for 
its non-democratic 
stmcture. It is a self- 
appointed and self- 
perpetuating non- 
gove r nme n t al 
organisation. Its be¬ 
haviour does not fol¬ 
low that of usual sci¬ 
entific bodies. 

The ICRP, more¬ 
over avoids all re¬ 
sponsibility for its 
recommendations. It 
claims that it merely 
makes recommenda¬ 
tions, which then be¬ 
come the responsibil¬ 
ity of individual 
nations to either im¬ 


plement or modify as they see fit. 
However, it is evident that most na¬ 
tions lack the financial and scientific 
capacity to counter the unlimited re¬ 
sources and international prestige of 
the ICRP. Politicians and bureau¬ 
crats, with low scientific literacy, 
take the easy way out and adopt 
these international recommenda¬ 
tions. 
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WORLD COURT DECLARES 
NUCLEAR WEAPONS' THREAT AND USE ILLEGAL 


I n a landmark decision 
on Monday, 8th of 
July, the International 
Court of Justice declared that the 
threat and use of nuclear weapons 
would be "contrary to the rules of 
international law applicable in 
armed conflict" in just about any 
imaginable circumstance. 

The only exemption to this 
sweeping declaration of illegality 
was the court's holding that "in the 
view of the current state of interna¬ 
tional law and at the elements of 
fact at its disposal, the Court can¬ 
not conclude definitively whether 
the threat or use of nuclear weap¬ 
ons would be lawful or unlawful in 
extreme circumstances of self-de¬ 
fence, in which the very survival of 
the state would be at stake." 

The single vote on these two pro¬ 
visions was seven to seven, with 
the president casting the deciding 
vote. However, since three of the 
dissenting judges did so because 
they took the complete illegality 


view and did not agree with the 
possible "extreme circumstance" 
exception, the vote for general ille¬ 
gality was, in effect, ten to four. 

The court unanimously stressed 
that, in accordance with Article VI 
of the Nuclear Non-proliferation 
Treaty, "there exists an obligation 
to pursue in good faith and bring 
to a conclusion negotiations lead¬ 
ing to nuclear disarmament in all 
its aspects under strict and effec¬ 
tive international control" 

The Court was also unanimous 
that nuclear weapons, like any 
weapons, are subject to the law of 
armed conflict protecting civilians, 
combatants, the environment, neu¬ 
tral nations, and succeeding gen¬ 
erations from the effects of war- 
fere, as well as United Nations 
Charter prohibitions of threat or 
use offeree except in self-defence. 

Peter Weiss, co-president of the 
International Association of Law¬ 
yers Against Nuclear Arms, wel¬ 


comed the Court's opinion, stat¬ 
ing, "This was an appropriate se¬ 
quel to Wimbledon, with a group 
of unseeded states, carrying the 
day against the world's top seeds. 
The court has charted a clear path 
toward nuclear abolition, in terms 
both of its legal analysts and its ap¬ 
peal to start taking Article VI of the 
NPT seriously." 

Commander Robert Green, Royal 
Navy (ret.), of World Court Project 
UK, said: "With this remarkable de¬ 
cision, I could never have used a 
nuclear weapon legally. This places 
a duty on the military to review 
their whole attitude toward nu¬ 
clear weapons, which are now ef¬ 
fectively in the same category as 
chemical and biological weapons." 

In response to a request for the 
advisory opinion from the World 
Health Organization concerning 
the legality of use of nuclear weap¬ 
ons in view of their health and en¬ 
vironmental consequences, the 
Court found that it has no jurisdic- 






tion because the legality of nuclear 
weapons is not within the scope of 
WHO activities. Ann Marie Janson, 
WHO liaison for International Phy¬ 
sicians for the prevention of Nu¬ 
clear War (IPPNW), commented 
that, This case was initiated by the 
WHO, with a boost from IPPNW, 
which understands that prevention 
is the only medical response to the 
threat of nuclear war. We are 
happy that the court referred to 
the need to protect the environ¬ 
ment and future generations from 
nuclear damage in the General As¬ 
sembly case, but we are disap¬ 
pointed that these same health as¬ 
pects were understood only by the 
three dissenting judges in the 
WHO case." 

The Court's opinion in the Gen¬ 
eral Assembly case comes as a blow 
to the United States, United King¬ 
dom, France and Russia, all of 
which urged the Court not to con¬ 
sider the case. The case was initi¬ 
ated by international peace and 
disarmament groups including the 
International Association of Law¬ 
yers Against Nuclear Arms 
(TAT .ANA), International Peace Bu¬ 
reau (IPB) and International Physi¬ 
cian! for the Prevention of Nuclear 
War (IPPNW). Not having direct ac¬ 
cess to the World Court, they suc¬ 
cessfully petitioned the World 
Health Assembly and the United 
Nations General Assembly to make 
requests for advisory opinions. Pre- 
drik Heffermehl of IPB stated, 

"This case is an encouraging exam¬ 
ple of the ability of people's organ¬ 
isations to make use of interna¬ 
tional institutions like the World 
Court, which are meant to serve 
the world's people and not their 
governments." 

WISE News Communique 455 

Contacts: IALANA secretariat: 
tel: +31-70-3634484, fax: 

+31-70-3455951 
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The Moral High Ground 

Some people, just a very few, are moral. Many more are moralistic. 
To be sure some moral people are also moralistic. Being moral nec¬ 
essarily implies that one's conduct is governed by certain principles 
which one adheres to, even when, as they say, the going gets tough 
Being moralistic means that one demands moral conduct from oth¬ 
ers regardless of whether one is moral oneself or not. 

Moral people are quite often exasperating to those around them. It 
can be annoying some times to adhere to a high moral standard ex¬ 
pected of oneself especially when the outcome is likely to be not in 
one's immediate interest. And yet moral people however exasperat¬ 
ing and however exacting their standards do command universal re¬ 
spect. Such a one was Gandhi. He was called many things in his life 
but even his most antagonistic adversaries respected him for his 
commitment to principles. 

India, the nation which has officially enshrined Gandhi as the father 
of the nation, has preferred in its dealings with the world outside to 
be moralistic rather than moral. And whatever respect one may have 
for moral people, moralistic people with their sanctimonious lectur¬ 
ing are just a pain in the hind quarters. 

Indian insistence on universal nuclear disarmament is a sound prin¬ 
ciple. But our advocacy of it would command respect if and only if 
we ourselves believed in nuclear disarmament and renounced in a 
legally binding way any intention of ever producing a nuclear 
weapon. This should not be too difficult. The World Court has al¬ 
ready declared threat and use of nuclear weapons as illegal. For 
weapons which can never be detonated, nuclear weapons do cause 
tremendous destruction of the population whose supposed security 
is the cause of so-called cause of their production. The books we 
have reviewed in this issue bear ample testimony to prove this 
point. 

Nuclear bramhacharya is not the abstinence of the weak. Like the 
real thing it does take some doing. But like bramhacharya supposed 
does, it too would confer unimagined power. It would allow the 
country to capture the moral high ground and lead an assault with 
rest of the world against the thuggery of nuclear powers and their 
international (dis)order. But those who have become used to scur¬ 
rying around the nuclear high-table (security council) with then- 
tongues almost touching the ground, hoping for an invitation or 
may be any odd cmmb are not the ones to do it. The least they can 
do is stop being moralistic. 


Surendre Gadtkar 
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Finding the Re-engineering of the Dome at Kaiga Too Difficult 

DAE Re-engineers the Regulatory Board 

L'Affair Gopalakrishman, in which the Department of Atomic Energy unceremoniously and shabbily remand Dr A Gopalakrish- 
nanfrom the chairmanship of the Atomic Energy Regulatory Board, has keen too much in the news to require special coverage in 
Anumukti. On the next page we have an editorial assessment cfDr Gopalakrishnan's tenure. The following is an edited version 
of an article of his where he describes the impasse which has stalled the construction of reactors as kaiga and Rawathbata. 


large additional interest expenses 
the DAE has incurred on borrowed 
capital. In addition, there is a mul¬ 
tiplier effect through the loss of in¬ 
dustrial production as a result of 
non-delivery of electric power to 
various parts of Karnataka and Ra- 
jasthan. 


90 TO IT THAT HE 
BEHAVES PQOPGBLY! 




failure. A set of indirect factors 
which point to the need for im¬ 
provement, were also included in 
the report. The Atomic Energy 
Commission (AEC) discussed the 
investigation reports of the AERB 
and NPC committees in July 1995. 
They accepted the AERB report 

and directed the 
NPC to follow 
its recommen- 

5y~T dations while 

SA carrying out the 

re-engineering 
2 °f the inner 
containment 
structure. Why, 

^ in spite of this 
® z 1 directive given 
^ jjA one year ago, 
AwHk s h°uld the im- 
passe continue 
/and the NPC be 
unable to pro- 
ceed with the 
task? 


n May 13. 1994, the 
under surface of the 
pre-stressed concrete 
dome in Unit-1 of the Kaiga nu¬ 
clear power plant collapsed during 
the final stages of construction. 
The two 220 MW reactor units at 
kaiga and two similar units of the 
Rajasthan atomic 
power project I 
(RAPP 3 and 4) ____ 

which are all under j HHf 

construction, are to I A 

use the same dome A 

design In view of Ml y^A 

this both the Nu- Wj 

clear Power Corpo- 
ration (NPC) and 1 1 l^A 

the Atomic Energy 111 

Regulatory Board Ul . } 

(AERB) urgently Wkl 

constituted sepa- j 

rate failure investi- i 

gation committees 
to go into the rea- ||Qf 

sons for the Kaiga 
failure. Both these 
committees submit¬ 
ted their reports by 
May 1995. More than 
two years have passed since the 
dome collapsed, but till today the 
NPC and the Department of Atomic 
Energy (DAE) have not finalised 
even the design basis for the re-en¬ 
gineering, let alone a revised de¬ 
sign. Construction of the 
containment structures at all the 
four reactor projects is at a halt. 

The loss of electric power gen¬ 
eration due to this delay at the 
Kaiga unit-1 and 2 alone will 
amount to Rs 800 crores so far. 
Similar loses at RAPP-3 and 4 can 
be estimated at about Rs 500 
crores. These do not include the 


The New Watch-Dog 

The AERB investigation commit¬ 
tee which examined the causes of 
the Kaiga dome failure included 
some of the best experts in the 
country in the fields of pre-stressed 
concrete design/ construction 
methodology and quality assur¬ 
ance. They carried out extensive in¬ 
dependent analysis of the dome, 
examined material test data and 
studied the voluminous inputs pro¬ 
vided by all the concerned parlies 
before finalising their report. They 
reported the cause for the collapse 
based on analyses and corrobora¬ 
tive evidence. The investigators 
have also stated the deficiencies in 
the design that eventually led to its 


Unfortunately, 
these findings of 
the AERB investigation on the 
Kaiga dome failure could not be 
disclosed to the media or the pub¬ 
lic because the DAE opposed such 
action, even though the report 
does not contain any information 
or data of a proprietary or secret 

nature. 

o 

On certain critical design aspects, 
the NPC is seeking deviations and 
concessions from the AERB beyond 
acceptable limits. While deviations 
could be allowed to a certain ex¬ 
tent, it is incumbent on the de¬ 
signer to provide either analytical 
or experimental evidence to the 
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Dr. A Gopalakrishnan: 

Dr. A Gopalakrishnan was not the first chairman of the Atomic Energy 
Regulatory Board Dr. A K De and Mr. S D Soman preceded him in that 
chair. Both these worthies knew very well that they held their offices at 
the pleasure of the chairman of Department of Atomic Energy. They 
therefore cut their sails accordingly. In fact, Mr Soman when asked to 
investigate certain wrongdoings in the Department of Atomic Energy, 
slunk away abroad for 'treatment' and then whiled away the little time 
left before retirement The least that can be said about Dr. Gopalakriah- 
nan's tenure is that he did try to take the watchdog role of AERB seri¬ 
ously. The fact that two years after the thankfully unique collapse 
(sorry "delamination") of the containment dome at Kaiga, construction 
of the roof has still not got AERB's OK, is a tribute to Dr. Gopalakrish- 
nan's sense of responsibility as well as his tenacity in standing up to 
DAE pressure. He also deserves praise for proceeding with regulation 
of X-ray units whose unregulated proliferation does constitute a great 
health hazard His performance after the fire at Narora in 1993 when he 
forced stoppage at other nuclear power plants to check if they too suf¬ 
fered from the same fault, was also exemplary and it did come up with 
faults in the turbine blades at Madras which prevented similar fires 
there and in other places. He deserves the nation's thanks for having 
tried to regulate with extremely limited powers of his office, the mon¬ 
ster created in the name of nuclear power. 

Having said all this, it must be added that the most that can be said of 
Dr. Gopalakrishnan is that he tried. There can be no doubts regarding 
his failure. The acrimonious manner of his departure just shows that 
nucleocrats remain as smug and self satisfied as ever and the danger to 
common people from their activities is as great as ever. They are likely 
to brush aside the Gopalakrishnan years as an unhappy episode when 
their misdeeds were sometimes exposed to the public gaze. They are 
also likely to be extra careful in future appointments of members of 
AERB. Thus, the impact of Dr. Gopalakrishnan's tenure over the long 
run is likely to be negative. The blame for this lies not only with the nu¬ 
clear establishment but also to some extent with Dr. Gopalakrishnan 
himself. He did not (probably by choice) and while he had the opportu¬ 
nity, make changes in institutional procedures which would have en¬ 
sured continued openness and accountability at least in the AERB. His 
successor in a press conference has had the cheek to say that, "If I am 
saying that we are making progress, you have got to believe me." Dr 
Gopalakrishnan's claim that" he believed in keeping the public in¬ 
formed about nuclear safety matters to instill confidence in the tran- 
sparaency of operation" now rings hollow. A person more committed 
to openness and transparency and less obsessed with personal self-pro- 
motion could have, even with limited powers, left a better legacy. 


regulatory body to prove that such 
departures will not have any ad¬ 
verse impact on the safety and in¬ 
tegrity of the structure. NPC is yet 
to satisfy the AERB in this matter. 

It appears that the re-engineering 
of a pre-stressed concrete dome 


^with four large openings, to match 
an already constructed cylindrical 
'wall with pre-fixed stressing cable 
locations, is becoming too complex 
^a task for the NPC. This could be 
the reason why the NPC is consid¬ 
ering various alternate concepts of 
P dome design even at this stage. 

Leaving matters to be decided 

t Whenever a major failure inci- y 
dent occurs, it is common practice 
to fix the responsibility for the fail- » 
ure, if detailed investigations pro¬ 
vide a sufficient basis for doing so. 
Following the serious fire incident 
it at the Narora Atomic Power Station y 
Unit-1 in 1993 and the Kaiga dome 
“failure in 1994, AERB investigation — 
committees had submitted detailed 


with four large openings, to match 
an already constructed cylindrical 
wall with pre-fixed stressing cable 
locations, is becoming too complex 
a task for the NPC. This could be 
the reason why the NPC is consid¬ 
ering various alternate concepts of 
dome design even at this stage. 

Whenever a major failure inci¬ 
dent occurs, it is common practice 
to fix the responsibility for the fail¬ 
ure, if detailed investigations pro¬ 
vide a sufficient basis for doing so. 
Following the serious fire incident 
at the Narora Atomic Power Station 
Unit-1 in 1993 and the Kaiga dome 
failure in 1994, AERB investigation 
committees had submitted detailed 
reports on the causes of these inci¬ 
dents to the DAE. These included 
the omissions and commissions 
that could have contributed to 
their occurrence. But the DAE has 
so far not fixed any responsibility 
for these incidents, though the re¬ 
sulting economic loss in each case 


is more than few hundred crores of 
rupees. An essential step in build¬ 
ing up a safety culture is to reward 
those who contribute to the en¬ 
hancement of safety and extend 
just reprimands and penalties to 
those who have clearly neglected 
their safety responsibilities. Not do¬ 


ing this in the case of the Kaiga in¬ 
cident is also one cause of the pre¬ 
sent difficulties. 

Dr. A. Gopalakrishnan 
Former Chairman, 
Atomic Energy Regulatory Board 
Times of India July 25,1996 
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Germans Say No to Nuclear Waste Dump 



Wendland is a nose shaped region of Lower Saxony that juts out in what 
used to be East Germany. In the days before the reunification ofGennany, 
West German nucleocrats thought it to be an ideal place for storing nu¬ 
clear waste. The region was sparsely populated, not industrially developed' 
and hence by definition 'poor'. In case of accidents or leaks, the conse¬ 
quences would be borne by their 'brothers' across the border. Thus, it satis¬ 
fied all the time honoured criteria of nuclear operations: to find a weak 
and defenceless population which cannot protest, and 'develop'd into the 
modem age. But as Bums said it so well- "The best laid plans of men and 
men.," With no consideration for the consequences, the Soviet empire col¬ 
lapsed and the always hoped for day of Gennan unification arrived in the 
lifetime of those who had, whatever the hopes and the rhetoric, never ex¬ 
pected ii to happen. From being in a remote region in the forests in a cor¬ 
ner of the country, Gorleben (the village where the waste repository is 
located) in now right in the middle, easily accessible from all sides. Tins 
backward' rural region is quite satisfied with itself and does not care for 
nuclear 'progress'. Each and every farmhouse in the region has the sign 
CastorNIX painted on it. Last year when the first Castor arrived carry¬ 
ing its load of nuclear waste, the authorities found that all the villages in 
the regions had repainted their names as Gorleben. This caused a great 
confusion in police who were unfamiliar with the region. 


Castor and Pollux -the heavenly twins-are two legendary Greek brothers, who were inseparable. They had a fight in 
which Castor being human died while Pollux who was the son on Zeus the king of the gods, survived. On being offered 
immortality, he refused if Castor was to have no part of it. The final solution was that they lived half the time in 
heaven and the other half in hell. Why, the container is called Castor is obscure to me. Perhaps it has to do with the 
fact that the container is of a modular design which fits in with another part-the Pollux-which can be lowered into 
the earth. Or may be nucleocrats (who live in a heaven of their own) have inadvertently hit upon the truth: In a new 
twist to the old tale, a few live in heaven whereas there is hell on earth due to nuclear waste! The following two reports 
describe the resistance to the May 8,1996 movement of nuclear waste shipment from Ee Haugue in Prance to Gorle¬ 
ben in Northern Germany. 19,000policemen were deployed from all over the country to in order to ensure the ship¬ 
ment reached its destination. 


A fter the first Castor ship¬ 
ment last year those ex¬ 
pecting the resistance to 
decrease found they were mis¬ 
taken. Not only in Wendland itself 
but also all along the transport 
route the resistance has increased 
since last year. Another shipment 
was due to come this year from the 
nuclear power station at Gundrem- 
mingen in southern Germany but 
this was cancelled, apparently be¬ 


cause the police did not think they 
would be able to "protect" it. 

The Castor train carrying the 
high-level radioactive waste left the 
French reprocessing facility at Le 
Hague on its to Gorleben some¬ 
time in the evening of May 6. It had 
already been decided by groups 
campaigning against the shipment 
in Germany that there should be 
no obstruction of the train at the 


Franco-German border, in order to 
avoid giving any wrong nationalis¬ 
tic signals. 

Soon after crossing the border, 
the Castor encountered its first re- 
sislance-a camp set up across a 
level crossing in W6rth. The police 
had to clear the tracks before the 
train could proceed. 
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As the Castor train made its way 
across Germany it symbolised the 
nature of nuclear state, with an ad¬ 
vance party of police and engineers 
making preparations to clear the 
route ahead, at least three police 
helicopters flying in formation in 
front of the transport, and finally 
the transport itself, heavily guarded 
on all sides. Level crossings were 
closed 15 minutes before the arri¬ 
val of the train, and police were 
monitoring all the bridges and 
level crossings along the route. It 
was like a military operation 
through hostile territory. 

Despite the police presence, peo¬ 
ple managed to get onto the tracks 
in a number of places. In 
Darmstadt, Minden, Altenbeben 
and Gottingen, the train was block¬ 
aded There 

where 

actions in many other cities, not 
even on the route of the Castor- 
Landau, Mainz, Bingen, Erlangen, 
Marlberg, Tri , Konblez, Spren- 


kling, Verden, Bielefeld, Bad Hers- 
felu, Bochum, Bonn, Dusseldorf, 
Dulsberg, Koln.. 

Dannenberg: End of the Line 

Dannenberg is the end of the train 
line where each Castor must be 
lifted by a huge train on to a low 
loader lorry for the final stretch by 
road to Gorleben. Despite the ban¬ 
ning of demonstrations there, 

10,000 people held a rally in the 
town centre on May 4. They then 
marched to the main street and 
blocked it creating the slogan "Wir 
stellen uns quer" (We are blocking 
your path) by forming giant letters 
out of groups of people on the 
street. 

On Tuesday, 6th May, 1800 peo- 
pre repeatedly blockaded the low- 
loader as it was being prepared for 
the journey. The police became 
very brutal with the demonstrators 
who included local farmers block¬ 


ing the route with their tractors. 

The next day police took pre-emp¬ 
tive action against tractor blockad¬ 
ing by vandalising 150 tractors that 
were packed in a nearby forest. 

Windows were broken and tires 
slashed. 

Day X2: Military Tactics 
Force the Waste Through 

Castor was due to arrive in Dan¬ 
nenberg at 4.00 AM on 8th May. 
However, a small group of demon¬ 
strators managed to hold the train 
for half an hour just outside the 
town. When it finally arrived, there 
were four thousand people waiting 
for it near the loading crane. What 
followed then was a forcing 
through of the Castor with water 
canon and riot police. (See Next 
Story) 

Andreas Speck 
Peace News June 1996 


Wir Stellen Uns Quer (We put Ourselves on the line) 


2.30 AM the Castor train 
reached Uelzen, lower Saxony. We 
try to reach the tracks, but the po¬ 
lice stand shoulder to shoulder in 
riot clothing, equipped with 
shields and long truncheons. Their 
lines are impenetrable. Several 
water canons and ready and a 
helicopter circles overhead, accom¬ 
panying the shipment. 

The Castor sets of along the 
tracks-used only for Castor ship¬ 
ments—towards Dannenberg. Each 
brige and railway crossing is 
guarded by police. In the flat open 
land near Dannenberg the head¬ 
lamps of the convoys of the police 
vans rush through the darkness to¬ 
wards Dannenberg or Gorleben. 
Above, a helicopter circles with a 
powerful searchlight. 

longer possible to prevent the stor¬ 
age of the second Castor in the 


above ground building which is de¬ 
signed to contain the planned 420 
Castors. Nonetheless, we will do 
our utmost to increase the costs of 
the transport. 

At 5.56 AM the Castor arrives in 
Dannenberg. It is lifted by a crane 
onto a waiting lorry. The 18 km 
road journey from Dannenberg to 
Gorleben begins. Thirty police 
vans, six water cannons, and sev¬ 
eral bulldozers precede the Castor 
while three thousand police ac¬ 
company it. Those officers next to 
the Castor have to swap positions 
with others every ten minutes since 
in this short period of time they 
will receive their annual legal dose 
of radiation. Female police officers 
are not il lowed near the Castor for 
fear of damage to their progeny 

Half a kilometre on, at the cross¬ 
ing first blockade, thousands 
of protesers watch as straw boles 


which have been set alight are ex¬ 
tinguished with water cannons and 
pushed aside with bulldozers. Over 
a thousand people huddle together 
on the road; the Greens from the 
Lower Saxony government are also 
here. People turn their backs on 
the approaching water cannons 
and bow their heads. 

Rows of police precede the water 
cannons, duck as they shoot water 
at the protesters, then run to beat 
the protesters off the road with 
truncheons over a metre long. 

Panic breaks out, people scream 
and run away; some are chased 
and beaten. A Green politician's 
mouth is stuffed with sand by the 
police as she cries out for help. 30 
people are badly injured; one 
woman, suffered a fractured 
skull, though it is not clear if this is 
the result of a truncheon or a atone 
thrown by a protester. 
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Repression 


From the adjacent fields people 
have begun throwing stones and 
bottles at the police. Twenty police 
officers are slightly injured. Once 
the road is finally cleared of pro¬ 
testers, the convoy inches forward. 

The protesters cut across fields to 
overtake the convoy which is mov¬ 
ing at snails pace. Along the road 
people erect barricades of dead 
trees pulled out of the adjacent for¬ 
est, and set straw bales alight. 

Ahead on the road police prevent 
tractors from blockading the road. 

They smash the tractor windows, 
slash their tyres and break of the 
valves to let the air out. Fifteen 
farmers are beaten up; two were 
taken to the hospital. 

It takes over six hours for the 
convoy to travel the 18 kilometres 
to Gorleben. In front of the Gorle- 
ben intermediate Storage Plant is 
another blockade of 300 people 
who are carried away to clear the 
road which is then cordoned off. 

We are treated more politely since 
they know that it will take at least 
another hour before the Castor ar¬ 
rives. Once they have cleared the 
road the police stand shoulder to 
shoulder behind riot shields. Be¬ 
hind them are the dogs. 

At 1.07 PM the Castor arrives into 
the Storage Plant, accompanied by 
six helicopters circling overhead. 
Thousands of people stand in the 
woods and watch as the convoy 
passes. Some cry, others whistle or 
hurl abuse, others are too stunned 
to say anything. The second Castor 
has made it to Gorleben-at a cost 
to the state of DM 55 million. It is 
an expensive business but the gov¬ 
ernment remains firm. It expects 
the protest to diminish but at the 
moment this seems unlikely. Dur¬ 
ing the first Castor transport, 3.000 
people came out on the streets in 
protest, and (14,000 police); this 
year there were over 6,000. Instead 
of diminishing resistance the ship¬ 
ment has radicalised many people. 

Gisela Renolds, Wustraw, Wendland 
Peace News June 1966 


Russian 

A 

■*- A lexander Nikitin is the 
person responsible for 
detailing the criminal 
abuse of the North Sea by the 
Russian Navy by large scale 
dumping of nuclear waste. The 
Russian Government does not 
deny the truth of what Nikitin 
says. It just wants to gag him and 
others like him. He was arrested 
on February 6 and charged with 
espionage. 

On June 10, 1996 Nikitin was 
denied bail, and his trial was 
handed over from a civilian to a 
military court. Nikitin, a former 
naval captain, has been held in a 
St Petersburg jail by the Federal 
Security Service (FSB - the former 
KGB). He faces a minimum ten- 
year sentence, and a maximum 
penalty of death. 

Neither Nikitin nor his lawyer, 
well-known civil liberties advo¬ 
cate Yury Schmidt, was allowed 
to attend the June 10 hearing on 
the case. The hearing took the 
form of a closed-door submission 
by an FSB prosecutor to a civilian 
judge. As a researcher for the 
Norwegian environmental group 
the Bellona Foundation, Nikitin 
helped prepare a report on radio¬ 
active contamination of the envi¬ 
ronment by the Russian Navy's 
Northern Fleet. Naval authorities 
allege that Nikitin divulged secret 
information to Bellona. However, 
the jailed activist and his support¬ 
ers insist that all the information 
contained in the report was freely 
available from non-classified 
sources. Bellona's report, which 
was eventually released on April 
19, painted a horrifying picture of 
neglect by the Northern Fleet of 
nuclear waste security. 

In an interview published by 
the Moscow daily Izvesliya on 
June 8, Schmidt charged that the 
way was being prepared for gross 


violations of his client's rights. A 
military trial would "not exclude 
the possibility of the case being 
heard in a biased, bureaucratic 
manner," 

The navy experts who prepared 
materials for the prosecution did 
so, Schmidt told Izvestiya, not on 
the basis of the Russian constitu¬ 
tion or the recently-adopted Law 
on State Secrets, but of "old or¬ 
ders from the Defence Minister 
which contradict the constitution 
and the law " 

The basis of the charges against 
Nikitin, Schmidt continued, lay in 
events from 30 to 35 years back. 

But the Law on State Secrets 
stales that the maximum length 
of time for which material can be 
classified as secret is 30 years. 

Meanwhile, one document 
cited by the navy experts as con¬ 
taining "top secret information" 
proved to be an abridged version 
of an Izvestiya article from March 
1995. Bellona activists say that at¬ 
tempts to submit their sources as 
evidence in the investigation have 
been refused. In sum, Schmidt 
told Izvestiya, the only "secret" he 
had encountered in the case was 
the passionate wish of the armed 
forces to hide the catastrophic 
situation in the area of nuclear 
safety, compounded by the desire 
of the FSB to prove its useful¬ 
ness. 

The desperate blundering of 
the military and security authori¬ 
ties should not, of course lead 
one to underestimate their seri¬ 
ousness in wanting to rid the 
country of environmental whis- 
tie-blowers. 

Contact: Bellona Foundation, PO 
Box 2141, Grunerlokka, N-0505 

Oslo 

Email: bellona @ oslonett. no 
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CTBT Special 


Testing, Testing, 4,3, 2,1... 


The first nuclear test took place 
at Alamogordo in Nevada US, on 
Julyl6 1945. The latest on June 8, 
1996 conducted by China at Lop 
Noon In between, at least 2045 nu¬ 
clear explosions have been carried 
out by the US, Russia, Great Brit¬ 
ain, France, China and India. 

As of 1994, the number of tests 
stood at 2036, of which the US had 
done 1030, the USSR had done 
715, France had done 192, the UK 
45 and China 41. Since then, China 
has continued to test at an in¬ 
creased rate, and France has con¬ 
ducted six tests, bringing the total 
to approximately 2045 tests. The 
numbers are in fact a lower bound 
since although these nations are 
not ashamed to test they are some¬ 
times reluctant to reveal that they 
have tested. The 'peak year' for 
testing was 1962, with 96 US tests 
and 44 Soviet tests. The largest nu¬ 
clear test ever was carried out by 
the Soviet Union in 1961. It was a 
massive 58megatons, four times 
the size of the largest US test, of 
15Mt. 

Besides the official nuclear pow¬ 
ers, the Indians have carried out a 
'peaceful nuclear explosion' in 
1974. A possible nuclear explosion 
that may have been either South 
African or Israeli has been detected 
by spy satellite in the South Atlan¬ 
tic, and the Pakistanis, the Israelis, 
and the South Africans are known 
to possess nuclear weapons which 
they may have not found it neces¬ 
sary to actually test. The Israelis are 
assumed to possess about 200 war¬ 
heads, and the Pakistanis an un¬ 
specified number, though a French 
journalist puts it at 15-20, with 80 
for India. South Africa has admitted 
to having 7-8 warheads, which it 
now says it has completely disman¬ 
tled. 


Recent press reports say how¬ 
ever, that as many as 1000 nuclear 
artillery shells are still possessed by 
South Africa, and that some of this 
may have fallen into the hands of 
white extremists. It is hard to judge 
just how much of this is true, and 
the SA government has insisted 
that it has dismantled all its weap¬ 
ons, but it is possible that some 
part has not been dismantled as 
stated 

Other 'would be' nuclear powers 
include Iraq, which conducted an 
ambitious weapons program that 
included the development of both 
plutonium and uranium weapons. 
Another was North Korea, whose 
program of gas-graphite reactors 
coupled with a large reprocessing 
capability seemed to be tailor-made 
for plutonium production for 
weapons purposes. Neither Iraq 
nor North Korea seem to have 
quite mastered the arcane art of 
weapons design however, though 
it seems likely that they would 
have done so given the time. 

Questions have also been asked 
about the nuclear intentions of 
both Argentina and Brazil, both 
dominated for years by military re¬ 
gimes and neither of whom have 
signed the NPT. Both countries 
have ambitious nuclear programs, 
and both posses secret, unsafe* 
guarded reprocessing and enrich¬ 
ment facilities. Both however, in 
recent years, have exhibited some 
willingness to open up their nu¬ 
clear programs to mutual inspec¬ 
tion and to the IAEA 

US Testing 

The first ever nuclear explosion by 
anyone was carried out at the 'trin¬ 
ity' test site in New Mexico from a 
device suspended from a tower on 


Julyl6 1945, and was the culmina¬ 
tion of the largest secret industrial 
R&D effort ever, namely the Man¬ 
hattan Project, involving construc¬ 
tion of nuclear reactors, enrich¬ 
ment plants, reprocessing plants 
and design and research facilities 
on an unprecedented scale. 

Since then, the US has exploded 
1,030 weapons and triggers for 
weapons of a variety of types and 
range of sizes with the most recent 
test happening on Sept23 1992, 
since when an effective morato¬ 
rium has applied. Of these, 215 
tests have been carried out above 
ground, and 815 underground. 

US tests have included 5 under¬ 
water tests, 55 bombs dropped 
from aircraft, 56 exploded from 
towers, 36 from barges moored in 
shallow water, 28 on the surface 
of the ground or sea (which creates 
the maximum fallout) 40 exploded 
from balloons or rockets, and up 
to 1980, 465 exploded under¬ 
ground in shafts or tunnels. Of all 
these tests, 935 have been carried 
out in Nevada from 1945-1994, 43 
at Eniwetok atoll, 30 at Christmas 
island, including a number of joint 
Uk-US tests, 23 at Bikini Atoll, 12 at 
Johnston Island, 3 in Alaska, and 3 
in New Mexico. 

The test program started rela¬ 
tively slowly, with three 'tests' in 
1945 (two of them on Hiroshima 
and Nagasaki), two in 1946, none 
in 1947, 3 in 1948 including the 
ones at Eniwetok, none in 1949 or 
1950, rising to 16 in 1951, 77 in 
1958, none in 1959 or 1960 when 
a brief moratorium was in effect, 
and a frenzy of 98 atmospheric 
tests in 1962 just before the sign¬ 
ing of the partial test-ban treaty in 
1963. The US has also revealed a 
number of unannounced tests. 
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Russian Testing 

Since 1949, the USSR has con¬ 
ducted 715 nuclear tests (com¬ 
pared to the US's 1030) with the 
Erst on August29th 1949. and the 
most recent in October 1990. Of 
these tests, 508 have been under¬ 
ground, and 207 atmospheric 
These teats have been conducted 
either at the Semipalatinsk 'poly¬ 
gon' site, or on the island of Novya 
Zemlya, in the Russian north, be¬ 
yond the arctic circle. 496 tests 
have been carried out in 
Kazakhstan, 132 at Novaya 
Zemlya, 2 in the Ukraine, 2 in 
Uzbekistan, and 1 in Turk¬ 
menistan. 81 'peaceful nuclear 
explosions' have been carried 
out in Russia, and 26 in 
Kazakhstan. 

Russia has exploded a total of 
257megatons in the atmos¬ 
phere, out of a global total of 
438megatons, of which 141 
was exploded by the US, and 
22 by China. 

The first Soviet thermonu¬ 
clear or fusion device was 
tested in August 12 1953. a 
year after the US test of the 
'mike' device at Bikini. It was 
a ’single- stage boosted fission' 
device (ie a device in which a 
fission reaction was 'boosted' 
by a surrounding layer of lith- 
ium6 deuteride), with a 200- 
300kiloton yeild. Later on in 
1954, the idea of using radiation 
compression to compress and ig¬ 
nite a physically separate thermo¬ 
nuclear secondary was arrived at, 
and such a device was tested in No¬ 
vember 1955. The largest thermo¬ 
nuclear device ever was tested by 
the USSR in 1961 above ground, at 
Novaya Zemlya. The Soviets also 
conducted the largest ever under¬ 
ground test, of 3.5megatons. The 
largest ever US atmospheric explo¬ 
sion was 15 mega tons. 


UK Testing 

The UK exploded its first nuclear 
’device' on Oct3 1952 on an island 
off the west coast of western Aus¬ 
tralia. Subsequent UK tests were 
conducted at Maralinga and Emu 
Field in the desert of South Austra¬ 
lia. Other tests were carried out at 
Christmas island, first by the UK 
alone and then in cooperation with 
the US. Subsequent tests have been 
carried out at the Nevada test site. 


Meanwhile, it has turned out that 
the UK just like the US, exposed 
servicemen (mainly Australians) to 
radiation, and has left plutonium 
scattered over the Australian de¬ 
sert, necessitating a costly cleanup 
program for which the Australian 
government has attempted to bill 
the UK government, which has re¬ 
fused to pay, causing a consider¬ 
able worsening in the normally 
cosy UK-Australian relationship. 

The UK chose, with Australian 
connivance, to test its weapons in 
the Australian desert because ’no¬ 
body lived there. Australian abo¬ 
rigines did in fact both live and 


hunt there, and a group of them 
wandered through the fallout area. 
No attempt was made to warn 
them of any danger. No record is 
kept of what happened to them. 

The UK has conducted 45 tests to 
date, of which the most recent 
have been conducted at the US test 
site in Nevada. The UK is therefore 
affected directly by any US testing 
moratorium, though it has not for¬ 
mally agreed to US announced 

_ moratoria. The most recent 

UK 

test was on Nov24 1991. The 
UK, like France until very re¬ 
cently, favours a 100-500Kt 
'threshold' for nuclear testing, 
rather than a zero threshold, a 
position in which il has been 
sustained by the US Pentagon. 

French Testing 

France entered the nuclear 
race in Febuary 1960, with a 
series of four above-ground 
tests in what was then French 
Algeria. 

France was forced to shift its 
test site to Muroroa and Fan- 
gataufa atolls in the South Pa¬ 
cific, when it was found that Al¬ 
geria was too close for comfort, 
since shifting winds could 
bring the fallout over France 
itself. When the 1963 partial 
test ban treaty and the 1970 
NPT were signed, France re¬ 
fused to sign either, and like 
China, continued to test above 
ground • (or above the sea in this 
case) • at Muroroa and Fangataufa 
until it was forced by a case bought 
by Australia and New Zealand to 
the World Court, to bow to global 
public opinion in 1975, and take 
its testing program underground 

France has conducted 204 tests 
to date, of these, about 180 have 
been in the Pacific at Muroroa and 
Fangataufa. 

France has insisted that its testing 
program at Muroroa hurts no-one, 


Secrecey and Deception i 


The public has tolerated nuclearism because 
it has been kept in ignorance and 
de/iberately deceived. Every government 
with a nuclear establishment has persued 
similar policies. The U.S. government for 
example, even deceived the public about the 
very detectability of underground nuclear 
explosions. In September 1957, after the first 
underground test in the Nevada flats, the 
government claimed that the explosion 
could not be derected beyond 250 miles. The 
deception was exposed by an investigative 
journalist who found that seismic stations as 
far away as Fairbanks, Alaska some 3,000 
miles away had detected the shock. 
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and that environmental effects on 
the coral atoll are minimal or non¬ 
existent. However, it has been 
forced to shift the testing of larger 
weapons from Muroroa to Fan- 
gataufa to limit damage to Muro¬ 
roa, and there is evidence that con¬ 
siderable damage has in fact been 
done, both by previous programs 
of above surface testing, and by the 
current program of below ground 
testing. 

Atmospheric tests conducted by 
France from the mid 1960s to 1975 
have released most of their radio¬ 
activity directly to the atmosphere 
and the ocean, and have resulted 
in significant contamination. Hun¬ 
dreds of kilograms of plutonium 
and fission products have been 
scattered over the ocean floor. In 
addition, large quantities of waste 
have been left: contaminated earth, 
waste from decontaminating 
equipment, contaminated clothes, 
etc. 

A map published in Le Monde on 
Oct 3, 1995 shows severe fractur¬ 
ing of the ocean floor at Muroroa. 
The French government says the 
map is "Greenpeace propaganda' 
and is a forgery." 

Scientific missions have been 
given limited access to Muroroa. 
Though allowed to take only lim¬ 
ited samples, have all detected ra¬ 
dioactive iodine, cesium-134, and 
plutonium, both in the lagoon and 
outside the 12-mile exclusion 
zone. 

Underground testing involves ex¬ 
ploding the device or warhead at 
the bottom of a borehole about 
1000m deep. The explosion vapor¬ 
izes rock in its immediate vicinity, 
creating a cavity in which most fis¬ 
sion - products are deposited in¬ 
side the cavity. French authorities 
claim that they are vitrified in the 
melted and vuporized rock of the 
cavity when that cools, and that ab¬ 
solutely none can enter the wider 
environment. However, extensive 
Assuring takes place in a radiating 


pattern from the cavity, and the 
floor of the atoll is also extensively 
fissured. Ocean water circulates 
freely through the fissures. 

France has observed a morato¬ 
rium on testing from 15 July 1991, 
to September 4th 1995, when the 
last test series commenced Presi¬ 
dent Chirac said that this series of 
tests was designed to assure the 
'safety' of French warheads, but it 
looks rather as if the purpose was 
to finish the development of the 
TN75 warhead, and to continue 
the development of other war¬ 
heads, as well as to develop a simu¬ 
lation capability which would en¬ 
able warhead development even 
without testing. 

The Sept 7,1995 test at Muroroa, 
of 20Kt, was for the TN-75 war¬ 
head. The TN-75 is a warhead with 
stealth characteristics, significantly 
more sophisticated than anything 
France now has, and is in effect a 
new warhead. 

The last French test was a 120 
kiloton blast carried out on 
Jan27th 1996 at Fangataufa Atholl. 

France now says that from 1997, 
tests will be simulated in the 'labo¬ 
ratory 1 , and through computer pro¬ 
grams. 

The French 'laboratory' consists 
of an enourmous complex under 
the control of the CEA's Division 
des Applications Militaires (DAM), 
in the south of France. The instal¬ 
lation, called CESTA (Centre d' 
Etudes Scienifiques et Techniqes d' 
Aquitaine), containes 240 massive 
lasers of 30Mw each. The laser in¬ 
stallation will it seems, have a dual 
role: the investigation of fusion 
phenomena for the development 
of fusion power, and the study of 
thermonuclear explosions. How¬ 
ever, it will not be useful for the 
study of fission explosions, for 
which hydronuclear testing facili¬ 
ties and hydrodynamic testing fa¬ 
cilities similar to the US's DAHRT 
facility will be required 


Chinese Testing 

China conducted its first nuclear 
test in May 1964, and its 43th test 
on May 15th 1995, a bare three 
days after the NPT Review and Ex¬ 
tension conference decided to ex¬ 
tend the nuclear nonproliferation 
treaty. Another test was carried out 
on Aug 17th. The May 15th test 
was of 40-50Kt, while the Aug 17 
test was around 60-70Kt. While the 
Mayl5th Chinese test passed with 
only pro-forma expressions of re¬ 
gret from the international com¬ 
munity, the August 17th test was 
marked by vigorous protests 
sparked in part by concern over 
French testing. The author was the 
organizer of one such demonstra¬ 
tion outside the Chinese consulate 
in Sydney, Australia. 

Of these 44 tests, 23 have been 
atmospheric, and 21 underground. 
China conducted the world's last 
atmospheric test, in 1980. 

China had been part of an agree¬ 
ment between the five nuclear 
powers to exercise 'utmost re¬ 
straint' in the period leading up to 
the planned signing of a compre¬ 
hensive test ban treaty(CTBT) in 
1996. 

While France and the US have 
now agreed to back a 'zero thresh¬ 
old' CTBT, which means in effect 
that no mini-nuclear tests are per¬ 
mitted, China has held out for 
either a relatively large 'threshold', 
or for the permitting of 'peaceful 
nuclear explosions', a formula 
which seems also to have some fol¬ 
lowing in Russia, too. 

Chinese nuclear testing has been 
carried out at the Lop Nor nuclear 
test site about 265Km southeast of 
Urumchi, the capital of Sinkiang. 
China has carried out a nuclear teat 
roughly every 284 days since it be¬ 
gan testing in 1964, and has a nu¬ 
clear stockpile of abut 450 weap¬ 
ons with a cumulative explosive 
power of 250megatons. China is 
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weapon design. In these tests, plu- 
tontum or highly enriched uranium 
is largely or often completely re¬ 
placed by natural or depleted ura¬ 
nium. But the other components 
of the device remain unaltered. Im¬ 
plosion and compression take 
place in the same way and are re¬ 
corded with high speed X-ray cam¬ 
eras. A series of such tests can help 
designers perfect symmetrical, sta¬ 
ble compression. 

4. Experiments in nuclear fusion 
to develop understanding of the 
thermonuclear component of 
weapons as well of the deute¬ 
rium—tritium boosters that make 
the fission components of war¬ 
heads more efficient 

5. Computer-simulation or infor¬ 
mation-site tests. Yield information 
relevant to weapons design. 

6. Theoretical models (other than 
computer models) 

7. There are tests on 'passive' or 
other components of weapons, 
which check their integrity and 
strength, or which examine 
weapon assemblies to ensure, for 
example, that they do not detonate 
when dropped accidentally or hit 
from one side (one-point safety 
test). 

The last category of tests has 
nothing to do with the design of 
new weapons: such tests can at 
best help maintain existing arse¬ 
nals. Logically, therefore, they 
should not be included in the 
scope of CTBT until dismantling of 
nuclear weapons arsenals begins. 
Similarly, there is adequate clarity 
that the first category, full-fledged 
nuclear weapon test explosions, 
must be totally prohibited. What of 
the rest? 


What can be learnt about 
nuclear weapons design from 
which type of test? 


• yield less than 50 grams of TNT 

equivalent: Information about 
one-point safely. 

2 Yield less than 200 grams Infor¬ 
mation about achievement of criti¬ 
cality. 

• 3 Yield under 1.8 kgs: Criticality 

tests, measurements of tempera¬ 
ture and pressure as criticality is 
achieved an other essential design 
informtion on the characteristics 
of the weapon at the very start of 
the nuclear explosion. 

• 4 Yield up to several hundred Kgs 

Data enabling estimation of the 
yield of the weapon, and all the 
other data from the lower yield 
tests. 

• 5 Yield of a few tens of tonnes de¬ 

velopment of advanced weapons 
consisting of fissile materials only 
(no thermonuclear component) 

• 6 Yield of a few hundred tonnes: 

Most of the essential data about 
boosted fission as well as thermo¬ 
nuclear weapons 

How Comprehensive! 

The nuclear powers have been un¬ 
willing to forgo nuclear testing, 
even in the face of huge financial 
costs to themselves and opposition 
from their populations, unless they 
are able to continue weapons de¬ 
velopment by other means. 

A lively debate has taken place in 
the weapons establishments of the 
US, France, and Russia over the ex¬ 
tent to which computer simulation 
and programs of the same sort as 
the US Science-Based Stockpile 
Stewardship Program', and the 
French PALEN program need to be 
supplemented by 'hydronuclcar' 
tests of the power of a few Kg of 
TNT, and very small nuclear tests 
of up to 100 tons of TNT (04 kilo- 
tons). 


The original position of the dif¬ 
ferent nuclear weapons states: The 
United States wanted a "compre¬ 
hensive" teat ban that would per¬ 
mit hydronuclear tests up to 4 
pounds; Russia would like to do 
tests of a few tens of tonnes; 

France would like several hundred 
tonnes. China would like a limit of 
several hundred tonnes if any ex¬ 
ceptions are allowed because it 
feels that lower limits would en¬ 
able the superpowers to design 
new weapons more easily than 
states with less technologically so¬ 
phisticated equipment. 

Ban the Bangs: All the Bangs 

The disarmament movement and 
non-nuclear nations have argued 
that a test is a test, and that the al¬ 
lowing of 'mini' nuclear tests 
would enable warhead develop¬ 
ment to continue, while making 
enforcement of a test ban more 
technically problematic. Some na¬ 
tions party to the CTBT negotia¬ 
tions have wanted to ban not only 
low-yield nuclear tests proper, but 
also 'hydronuclear' tests and com¬ 
puter simulations. 

India has tried to insert a defini¬ 
tion of nuclear testing into the 
CTBT text that includes any release 
of nuclear energy at any yield how¬ 
ever small, produced by fission or 
fusion bought about by the explo¬ 
sive or other compression of fissile 
material. This definition covers hy¬ 
dronuclear testing. 

Difficulties in Detection 

A ban on all testa including low- 
yield tests and HNEs is not with¬ 
out difficulty! It is easy enough to 
pick up tests of the type being 
done at Mururos and Lop Nor of 
20-150 kilo tons, and down to 
about 1 kilo-ton. Smaller tests 
than 0.1 kilo-ton and very small 
low-yield' tests would be difficult 
(though not impossible) to detect 
via existing seismic methods. Dis¬ 
cussions on monitoring arrange- 
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currently developing two new mis¬ 
sile systems, one for deployment in 
the late 1990s, and one for deploy¬ 
ment round 2010, as well as a new 
sea-launched missile for use in a 
new submarine series. China has 
also been testing long-range mis¬ 
siles off the north coast of Taiwan. 

Chinese weapons are designed at 
the Ninth academy of the Chinese 
Academy of Engineering Physics at 
Mianyang, and plutonium has been 
produced at two reactors in Gansu 
and Sichuan. Plutonium produc¬ 
tion has currently ceased, but a 


new plutonium production reactor 
is planned. 

The Lop Nor Test Site is in a part 
of China which is not inhabited by 
ethnic Chinese, but by Moslem 
Uighhur people, who would pre¬ 
fer to be independent Much of 
the fallout from atmospheric test¬ 
ing has in the recent past fallen on 
the Tibetans, who are also subject 
to waste disposal and uranium 
mining. People close to the lop 
Nor test site have complained of 
increases in the incidence of can¬ 
cers and leukemias, and there have 


been demonstrations against test¬ 
ing. Military authorities have ad¬ 
mitted that 'a few deaths'have oc¬ 
curred 

China shows no inclination to 
desist either from weapons testing, 
or from provocative missile tests, 
and insists that it has already 
shown 'utmost restraint' by testing 
'only' 43 (now 44) times. One 
more test, doubtless to come soon, 
will give it the same testing experi 
ence as the UK has. China plans at 
least three more tests before the 
year is out 


Nuclear Testing and Weapons Design 


Over the decades the information 
provided by nuclear tests has en¬ 
abled the development of an enor¬ 
mous battery of techniques for the 
design of nuclear weapons, includ¬ 
ing theoretical methods and calcu¬ 
lation! computer codes, and di¬ 
verse kinds and sizes of laboratory 
experiments. While full scale test¬ 
ing of nuclear weapons is the one 
way in which all the relevant char¬ 
acteristics of a new warhead design 
can be definitely determined, new 
weapons can be designed without 
full scale tests. The degree of confi¬ 
dence in the functioning of a new 
warhead that has been designed 
without full-scale tests depends on 
(i)the range and sophistication of 
the techniques that are used in the 
design process, (ii) the complexity 
of the design, and (iii) the relation 
of the new design to the designs of 
warheads that have already been 
tested. 

Nuclear weapons have been sue 
cess fully designed without full 
scale tests.In fact, the design of the 
bomb dropped over Hiroshima was 
not tested prior to use. That is be¬ 
cause the scientists and engineers 
of the Manhattan Project were very 
confident that the relative simplic¬ 
ity of the "gun-type" design com¬ 


bined with the various theoretical, 
laboratory and non-nuclear field 
tests were sufficient to guarantee 
success. In contrast, they were far 
less sure of the implosion design 
that was needed for the plutonium 
weapon used later on Nagasaki, 
since the timing of the firing of the 
conventional explosives that trig¬ 
gered the weapon was so critical. 

Types of Tests 

here are seven broad 
categories of techniques 
that can assist in the de¬ 
sign of new warheads without full- 
scale testing: (By full-scale 
weapons tests one means the deto¬ 
nation of a nuclear explosive de¬ 
vice and the release of large 
quantities of nuclear energy run¬ 
ning into thousands of tons of TNT 
equivalent.) 

1. Nuclear explosions ranging 
from a few tens of pounds to a few 
hundred tons of TNT equivalent or 
less that are not quite full-scale ex¬ 
plosions, but which yield most of 
the crucial information about the 
functioning of the weapon, other 
than its exact explosive yield. 


2. Hydro Nuclear Explosions 
(HNEs): These are small scale nu¬ 
clear explosions which are usually, 
but not always conducted at test 
sites, which have low yields, of a 
few kg of TNT equivalent Hydro- 
nuclear explosions are tests which 
use a limited quantity of plutonium 
or highly enriched uranium, but do 
involve a chain reaction. The chain 
reaction takes place upon detona¬ 
tion, but proceeds far more slowly 
than in a complete device. The ex¬ 
plosion blows the HNE device 
apart before much energy is re¬ 
leased. This stops the chain reac¬ 
tion. The prefix 'hydro' denotes 
that the core of the HNB device be¬ 
have like a fluid under compres¬ 
sion by a chemical high explosive. 
Sufficient energy may be released 
to melt the core, but not enough to 
heat it to plasma temperatures and 
make it explode "like a bomb'. 

3. Hydrodynamic teats: These 
study the dynamics of materials (in 
particular, dummy explosion as¬ 
semblies ) in motion and under 
compression, but do not involve a 
release of fission energy. These ex¬ 
periments are typically conducted 
above ground, in laboratories. 
These tests by themselves cannot 
establish the yield of a particular 
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ments are being vigorously pur¬ 
sued, and it seems likely that an 
international monitoring system 
possibly in some association with 
the IAEA, will be created, incorpo¬ 
rating seismic, radio nuclide, hy- 
dioaccoustic, and infrasound de¬ 
tection technologies. 

The discussions cover rather, the 
number of monitoring stations, the 
exact 'mix' of monitoring methods, 
the point at which inspections 
might be required, and the rela¬ 
tionship between the international 
monitoring system and national 
systems (mostly US and Russian 
spy satellites. They also cover fund¬ 
ing and institutional arrangements. 

The new positions 

President Clinton has announced 
that he strongly backs a zero 
threshold CTBT. and has been fol¬ 
lowed in this by the French who 
have affirmed that they will not test 
any more and will rely on the 
PALEN simulation program to 
maintain stockpile confidence. In 
Frances case, the sudden conver¬ 
sion to a Zero threshold CTBT is a 
result of the intense global pres¬ 
sure they have been under. 

The Letter hut not the Spirit 

In theory, programs such as 
Frances PAFEN program and the 
US 'Science- Based Stockpile Main¬ 
tenance’ program in combination 
with sophisticated computer-simu¬ 
lation programs do no more than 
maintain existing nuclear capaci¬ 
ties. Even to maintain existing nu¬ 
clear capacities however, runs 
counter the original thinking of a 
test ban treaty, which was precisely 


Six Steps 

T here used to be a time 
when asking for nuclear 
disarmament was like 
asking for the moon. It was an idea 


that in the absence of tests, nuclear 
powers would over the years lose 
confidence' in their stockpiles. 

This wasn't a danger to be avoided: 
It was central to the whole idea! 

The danger lies in the very so¬ 
phisticated nature of the stockpile 
maintenance programme in espe¬ 
cially the US, with a heavy reliance 
on facilities such as the DARHT fa¬ 
cility (Dual-Axis Radiographic Hy¬ 
drodynamic Test Facility), which 
performs ultra-high speed x-ray 
photographs of the high-explosive 
part of a nuclear explosion, in 
which the warhead material is com¬ 
pressed by high-explosives into a 
supercritical configuration, and the 
NIF facility. NIF is an ultra-power, 
ful (and ultra-costly) laser device 
designed to look at nuclear fusion 
by focusing vast amounts of laser 
light on tiny tritium/deuterium pel¬ 
lets, providing the necessary condi¬ 
tions for fusion reactions to occur. 
Concern has been raised that this 
facility will in fact also duplicate 
the conditions of a thermonuclear 
’secondary’, enabling research re¬ 
lated to the design of thermonu¬ 
clear weapons to take place. 

While the design of NIF is quite 
different to that of an H-bomb sec¬ 
ondary, the thermonuclear reac¬ 
tion being explored is of course 
the same. What is of more concern 
however, is that whatever difficul¬ 
ties there may be in transferring 
NIF data directly to weapons-re- 
lated research and new weapons 
design, NIF will be built in. and its 
institutional affiliations will be 
with, the Eos Alamos Weapons Re¬ 
search Fab, and it has been widely 
seen within the lab itself as well as 
the wider public as a vastly expen¬ 


confined to a tiny minority that re¬ 
fused to accept that the fears and 
human suffering of the last 50 
years was the most that one could 


sive toy to keep one-time weapons 
designers from boredom. Of the 
two fecilities NIF and DARHT how¬ 
ever, DARHT has no mission apart 
from weapons design, and it would 
be possible to design a weapon 
without NIF, but not without 
DARHT (or DAHRT's predecessor). 
Yet concern has been expressed 
over NIF, while DARHT has at¬ 
tracted almost no attention. 
DARHT is to be built in two stages, 
with one X-ray machine being built 
by 1997 and a second to be added 
by the year 2000. The two inde¬ 
pendent axes of observation will 
enable three-dimensional observa¬ 
tion of the compression of materi¬ 
als simulating the pit of a warhead. 


Fike the US, France also has an 
ultra-powerful laser facility on the 
drawing boards, (and in an ad¬ 
vanced stage of construction) also 
nominally for fusion-related re¬ 
search, and like the US, the French 
facility is under the wing of the 
CEA’s PAFEN program. Coupled 
with a possibly substantial hydro- 
nuclear testing program, and ultrs- 
powerful computer simulation ca¬ 
pabilities, it may be possible for at 
least some weapons development 
to continue even in the complete 
absence of actual nuclear tests 
though weapons designers will al¬ 
ways say that nothing beau the 
thrill of a real nuclear test. 

Sources: John Hallam 
foesydney @ oeg, ape. org 
Arjun Makhijani: Science for 
Democratic Actum 
'Testing Times' by Praful Bidwai 
andAchin Vanaik 


hop e for. Times have changed. The 
tiny minority has grown in num¬ 
bers and gained support from sur¬ 
prising quarters; former nuclear 
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weapons designers, war planners 
and even generals have begun to 
speak out in favour of a nuclear 
weapons-free world. And for the 
first time they have a plan based on 
the experience with the abolition 
of chemical and biological weap¬ 
ons. In 1952, there was an agree* 
ment not to use "poisonous gases" 
and "bacteriological methods" in 
war. It was a deliberate act of re¬ 
straint, many countries had these 
weapons but promised not to use 
them, and that promise has by and 
large been kept. From the promise 
not to use them to banning them 
altogether, has been a long but not 
very difficult road. It was long only 
because it was being travelled for 
the first time, and the way was un¬ 
certain. 

Biological weapons were banned 
by the 1972 Biological Weapons 
Convention and about 130 coun¬ 
tries have signed so far. The con¬ 
vention bans the development, 
production and stockpiling of dan¬ 
gerous biological materials for any 
thing other than "peaceful activi¬ 
ties. The Chemical Weapons Con¬ 
vention was opened for signatures 
in 1993 and so far about 160 coun¬ 
tries have signed. This is an even 
stricter convention: it bans the pro¬ 
duction, development, possession 
and use of chemical weapons and 
has created an Organisation for the 
Prohibition of Chemical Weapons 
to make sure that no country 
cheats on its commitments. The 
precedent is clear. Countries must 
first agree not to use a particular 
kind of weapon and then negotiate 
a convention to ban its develop¬ 
ment, production and use. This ap¬ 
proach can be applied to nuclear 
weapons. The whole strategy on 
nuclear deterrence is premised on 
threat of use which has now been 
declared illegal by the World 
Court. 

The demand for talks leading to a 
Nuclear Weapons Convention can 
be raised in the United Nations 
General Assembly. In its very first 
resolution in January 1946, the 


General Assembly unanimously 
adopted a resolution that nuclear 
weapons should be abolished. Fifty 
years is high time that UN begins 
implementing that first resolution. 
Only the nuclear weapons powers 
could possibly be opposed to such 
a demand, and it is by no means 
clear that all the nuclear powers 
would be opposed Those that are 
opposed would be exposed, iso¬ 
lated and deservedly condemned 
by the international community. 

What is important, however, is 
for a deadline to be built into the 
talks on a convention. It should be 
ready for signature by the year 
2000. A date is required and this 
choice is better than any other. 
Firstly, a clear deadline, set in ad¬ 
vance, will make sure talks don't 
drag on for years. Secondly, the 
time is long enough to negotiate a 
treaty. Thirdly, and most impor¬ 
tantly, as interest increasingly fo¬ 
cuses on the coming of the 21st 
century, a Nuclear Weapons Con¬ 
vention could become the right of 
passage into a newer and better fu¬ 
ture. As such it could capture the 
world's attention, and with the 
whole world watching not even the 
US would wish to be seen as trying 
to hold the future hostage. 

While these negotiations are go¬ 
ing on, those countries that don't 
have nuclear weapons must create 
additional nuclear weapons free 
zones such as those established in 
South America by the Treaty of 
Tlatelolco, in the South Pacific by 
the Treaty of Raratonga and the re¬ 
cently announced African Nuclear 
Weapons Free Zone. The effect of 
these treaties is to constrain the 
movement of nuclear weapons. 

The aim must be to restrict nuclear 
weapons to the territory of the 
countries that actually made them. 

The first step towards a world 
free of nuclear weapons is that the 
missiles, submarines and planes 
that carry them need to be with¬ 
drawn from active duty. Then nu¬ 
clear weapons must taken out and 


decommissioned A disabled war¬ 
head is much less dangerous; it 
cannot go off accidentally, and it is 
useless to anybody who tries to use 
it. To make sure that no country 
tries to hide a few bombs away, 
everything must be kept under in¬ 
ternational safeguards. Teams of 
inspectors, and guards, from many 
countries will have to work to¬ 
gether to keep an eye on each 
country that has stores of nuclear 
weapons. 

The second step must be to de¬ 
stroy the nuclear capable delivery 
systems the aeroplanes and mis¬ 
siles that are used to carry the nu¬ 
clear weapons. Without delivery 
systems even if a country managed 
to hide a nuclear weapon or two 
from the international inspectors, 
it would have no way of quickly 
taking them to a target and explod¬ 
ing them. 

The third step is for all kinds of 
tests of nuclear weapons to be 
banned by a Comprehensive Test 
Ban Treaty. The first step in such a 
ban must be to close all the nu¬ 
clear test sites, this is because test¬ 
ing nuclear weapons is more than 
just letting off of a nuclear explo¬ 
sion: it is actually a giant scientific 
experiment, costing millions of 
dollars, requiring many scientists 
and large amounts of sophisticated 
equipment. Closing the test sites 
will mean that a country wishing to 
explode a nuclear weapon as a test 
will have to first prepare a new test 
site. This can be seen from satel¬ 
lites; it cannot be kept a secret 

The ban on tests must also in¬ 
clude those conducted in laborato¬ 
ries. Nuclear powers have been 
testing nuclear weapons for dec¬ 
ades. This has allowed them to cre¬ 
ate computer models they can use 
to design new kinds of bombs. To 
make sure that computer Simula¬ 
tions of nuclear weapons is not 
taking place, all nuclear weapons 
laboratories will have to be sub¬ 
jected to international monitoring. 
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Since the objective is a nuclear 
weapons free world, it only makes 
sense to get rid of existing nuclear 
weapons if no new ones are Being 
made to replace them. Otherwise, old 
bombs will be replaced with new 
bombs, and the process will continue. 

To ensure this requires a stock taking 
of alt weapons usable radioactive ma¬ 
terials: how much material for mak¬ 
ing nuclear weapons is there already, 
and where is it. This means that the 
nuclear facilities in all countries will 
have to be visited by international 
teams of inspectors who will under¬ 
take this nuclear audit. The report on 
this audit must be a public interna¬ 
tional registry of all the radioactive 
material that can be used to make nu¬ 
clear weapons. Any country trying to 
hide nuclear weapons material from 
the nuclear auditors will not be able 
to hide more than a small amount. 

There can be no secret stockpiles of 
this material that is of any military 
significance. 

Once the amount and location of 
all the material is known, the facto¬ 
ries for making nuclear weapons-and 
these are factories-can be closed 
down and all the specialised equip- 
mem dismantled. This is the fifth 
step. It will make it enormously diffi¬ 
cult for any country to ever produce 
more than a few nuclear weapons, 
unless it is prepared to get caught and 
face the international consequences. 

To complete the process of abolish¬ 
ing nuclear weapons forever the sixth 
and final step is to ban the military 
and commercial production and proc¬ 
essing of all radioactive materials 
needed to make nuclear weapons. 

The ban must include the commercial 
sector because some of the materials 
produced by commercial nuclear 
power stations can be used in the pro¬ 
duction of nuclear weapons. There is 
no way of avoiding if any ban is to be 
permanent. Ending the nuclear weap¬ 
ons age will mean an end to the nu¬ 
clear age in all its different forms. 

Dr. Zia Mian 
Sustainable Development Policy 

Institut 

e 

P O. Box 2342, Islamabad Pakistan 


Reviews 


Radioactive Heaven and 
Earth 

Plutonium: Deadly Gold of 
the Nuclear Age 

Nuclear Wastelands: A 
Global Guide to Nuclear 
Weapons Production and Its 
Health and Environmental 
Effects 

Nuclear weapons production and 
testing comes at a considerable real 
cost in terms of human health and 
the health of the environment. How¬ 
ever, these costs though indisputable 
are difficult to evaluate because of the 
following: 

1. Governments (all governments 
of nuclear weapons states and India of 
the "Peaceful Nuclear Explosion 
fame) have deliberately withheld 
whatever information is available 
from public view. The attempt has al¬ 
ways been, irrespective of the ideol¬ 
ogy of the state to allay public tears 
rather than to educate so that anyone 
and everyone can decide tor them¬ 
selves. 

2 The information that is available 
especially regarding the people at 
highest risk is seriously flawed. No 
attempts were made to study the ef¬ 
fects of nuclear weapons testing on 
these people seriously. The people 
who conducted the tests in all coun¬ 
tries were absolutely convinced in the 
first place that nuclear weapons were 
essential to security of the country 
and as a corollary felt justified in sub¬ 
jecting their own populations to risk. 
The studies that have been conducted 
on health effects of atmospheric nu¬ 
clear tests and from venting of under¬ 
ground nuclear tests are grossly in¬ 
adequate. The estimates of doses that 
high risk populations have received 
are serious underestimates made 
more with a view to decrease com¬ 


pensation claims than with any scion- 
titic objectivity. 

3. No serious studies have at all 
been done on risks to future genera¬ 
tions from underground testing. It is 
well recognised by everybody that 
storage of long-lived radioactive 
waste is a risky business. No country 
in the world has been able to con¬ 
struct a repository for long-lived ra¬ 
dioactive nuclear waste despite 
strenuous effort. And vet unclear 
weapons powers have been without a 
care in the world conducting one un¬ 
derground explosion after the other 
which in effect means pumping long 
lived radioactive waste into the 
ground whose rocks have been frac¬ 
tured by repeated explosions. 

These and many others detailing 
the harm done by different processes 
involved in the production of nuclear 
weapons are the conclusions of the 
remarkable series of books published 
by International Physicians for the 
Prevention of Nuclear War (IPPNW) 
in collaboration with Institute for 
Energy and Environmental Research 
(IEER). It ought to be noted that the 
harm done has been mainly to the 
populations of the nuclear weapons 
states themselves tor whose security 
presumably the bombs were being 
built in the first place, It is a different 
mutter that all the nuclear weapons 
powers have so chosen these popula¬ 
tion that they have been unable to 
protest effectively for long. 

The books are very well produced 
and have extensive documentation. 
Whatever information is available 
from different countries has been me 
ticulously collected and verified. 
However, a small error which my 
nit-picking self cannot pass over with¬ 
out comment: The map on page 558 
in Nuclear Wastelands showing ac¬ 
tual and potential nuclear weapons 
production and testing sites in India 
and Pakistan, has left out Kakrapar 
entirely. Similarly missing are a num¬ 
ber of heavy water production facili- 
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these books free or may be for the 
cost of shipping. 

Contact Address: 

DrArjun Makbijani 
IEER, 6935 Laurel Avenue Takoma 
ParkMD 20912 U.S.A. 

Surendra Gadekar 

Anumukti is a bimonthly publication. A bland statement like i 
this normally implies that an issue is produced every two j 

months. Unfortunately, we have never ever in the last nine 
years been able to stick to this schedule but at least we were i 
able to bring out six issues every year and you our readers i 
were indulgent enough to allow us this laxity without too 
much protest. j 


ties whereas some have been in¬ 
cluded. Although the books are de¬ 
tailed scientifically exacting studies, at 
the same time they can be profitably 
read by any interested lay person. To 


Sh 


Excuses, Excuses...and a cry for help 


use modem jargon for a book which 
eschews jargon, they have demysti¬ 
fied the subject. Those interested in 
the subject should contact us or Dr 
Aijun Makhijani at the address given 

_ below. It 

might be possi¬ 
ble to obtain 


This year has been a disgrace. From August '95 till now we 
have been able to produce counting this just three issues. An 
incensed reader has demanded his money back. Others too 
have justifiably complained. 

What can I say? I have bitten off more than 1 can chew and 
this incompetence is the result. In a moment of weakness five 
years ago, I had agreed to become trustee of Suruchi Shikshan 
Vasahat Trust. This organisation was started by the pioneer¬ 
ing efforts of Shri Mohan Parikh, who believed that an insti¬ 
tute imparting training should first and foremost be able to 
ran itself as a successful business and not depend on any do¬ 
nations from altruistic individuals. Suruchi started as a print¬ 
ing press and later as a place for research and extension into 
alternative energy and agricultural hand tools. In Mohan 
Parikh's time it did pioneering work which was awarded the 
Jamnalal Bajaj Award for application of technology to rural 
areas. Alas, as is true of many institutions, it could not sustain 
the thrust of its founder and many ills presently beset it. And 
being a trustee who happens to live not very far away (20 
. km) it has fallen on me to set things right. This is a herculean 
effort and I am not up to it. Certainly not up to doing that 
and managing to bring Anumukti out on time. There are dis¬ 
tractions galore. Like an invitation to go to Vienna for the 
"Ten Years of Chernobyl" (a detailed report in the next issue) 
Conference, which we combined with a trip to Germany (See 
Germans say no to nuclear waste on page 5), the Nether¬ 
lands and the US. Both a holiday as well as a chance to renew 
contacts and learn afresh about the nuclear issue. 

What we now propose to do is to bring out a double issue 
on Chernobyl next. There is a great deal of accumulated ma¬ 
terial. Hopefully this would be done quickly enough so that 
we do catch up a little. However, the real problem is not the 
present crisis but an absence of helping hands in the long 
term. Hence, this appeal. We would welcome, nay greatly 
appreciate any constructive help from anybody who feels 
committed to either the antinuclear cause or the alternative 


Subscription 

Rs. 30/- per year (6 issues) (within India) 

U.S. $ 15/- per year or equivalent in other 
currencies for airmail overseas. 

Rs. 500/- for life (only within India) 

Demand drafts should be drawn on the State Bank 
of India, Valod (Code: 0531) For cheques and drafts 
drawn on other banks, please add Rs 10/- 
Subscriptions, donations and enquiries regarding cir¬ 
culation should be addressed to: 

Editor Anumukti 
Sampooma Kranti Vidyalaya 
Vedchhi, 394 641 India 
Tel: 02625-22074 
Admin@Anumukti.ilbom.emet.in 

Anumukti Team: Sumesh Chandran, Sang- 
hamitra and Surmdra Gadekar 

Published by S.Gadekar for Sampooma Kranti 
Vidyalaya and printed by him at The Parijat Prin- 
try, Ahmedabad. 


energy cause. 
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Attempting to Fool 
Some off the People 
All the Time 


recent news item in 'the 

Meghalaya Guardian 
(August 1, 1996) states 
that "The Uranium Corporation of 
India Ltd (UCIL) proposes to ac¬ 
quire ten square kilometres of land 
in the uranium deposit areas of 
Domiasiat in Hima Langrin of the 
West Khasi Hills at a compensation 
of Rs 8 crores." About 30,000 peo¬ 
ple are likely to be displaced and 
the UCIL is promising to provide 
85 percent of the jobs to locals of 
the area. 

As early as 1954, when Shri Vish- 
nuram Medhi was the Chief Minis¬ 
ter of Assam, the government had 
laid claim to all the minerals in the 
state including coal and limestone. 
This proposal had been strongly 
opposed by the local leadership 
and in 1958 at the time when Shri 
B. P. Chaliha was Chief Minister, 
the government had abandoned its 
claim. The leader of the opposition 
Mr. B. B. Lyngdoh feels that the 


government cannot now displace 
the tribal population of the area to 
mine uranium. 

The first news regarding the ura¬ 
nium deposit found in the area was 
in a news item in the Indian Ex¬ 
press on the 13th of August 1991. 
In that it said that the "deposit is 
the largest, richest, near surface 
and low cost sandstone type ura¬ 
nium deposit discovered in India 
so far. The ores are spread over a 
ten square kilometre area at depos¬ 
its varying from eight to 47 metres 
from the surface. Six layers of vary¬ 
ing dimensions with grades up to 
0.41 per cent of uranium oxide 
have been delineated by drilling. 

The Atomic Mineral Division of 
the Department of Atomic Energy 
had discovered uranium in the 
West Khasi Hills some time before 
1991. In the name of prospecting 
and taking samples they have al¬ 
ready taken out vast quantities run¬ 


ning into hundreds of tonnes of 
ore. This was strongly opposed by 
the local population. Mr. P. P. 
Lyngdoh, President of the youth 
wing of the Hill State People's 
Democratic Party has been active in 
opposing this 'illegal mining'. 
Now, the Uranium Corporation of 
India has decided to 'properly' ac¬ 
quire the land and do legalised de¬ 
struction. 

As part of their efforts to stop this 
assault on their territory, people 
had also sent a letter to the Prime 
Minister. The Department of 
Atomic Energy had been asked to 
explain and in its letter of reply 
had the cheek to say the following: 

"The natural radiation level is 
relatively high around Domiasiat 
because of the relatively higher 
concentration of uranium in the 
area. The higher concentration in 
the Killing Nale section is related 
to the fact that the uranium ore- 





body is exposed along the banks of 
the nale, whereas, elsewhere the 
sediments over the ore-body have 
helped in reducing the radiation 
level at the surface. Therefore, the 
present level of radiation in the 
area is a natural phenomenon, not 
induced by the exploration activi¬ 
ties of the Atomic Minerals Division 
and will remain there for thou¬ 
sands of years if the uranium ore- 
body is not mined. Mining will 
only help in removing the ura¬ 
nium, which is the source of the ra¬ 
diation." 

The letter dated 12/4/95 is signed 
by Shri B. K. Satra, Joint Secretary 
(R&D) and has been sent from the 
Department of Atomic Energy's of¬ 
fice in Bombay. 

This is a just an example of how 
the government through its paid 
scientists tries to fool the people 
all the time. Doesn't this worthy 
know that although uranium is the 
source of radiation, in any ore- 
body there are many other ra¬ 
dionuclides, the so called uranium 
daughters and although most of 
the uranium is removed from the 
site after mining more than 85 pet- 
cent of the radioactivity remains at 
the site. And mining of the ore are 
just means the sediments over the 
ore body are removed so that il 
gels exposed. Milling of the ore 
makes the ore into a powdery form 
so that radon 222 which is a decay 
product of uranium in the ore and 
is itself a radioactive gas gels re¬ 
leased to the atmosphere. Free of 
the confinement placed by nature, 
these radionuclides some of them 
with half-lives as long as 80,000 
years, cause havoc in the surround¬ 
ings. The effect of uranium mining 
all over the world has been to in¬ 
crease the radioactive burden on 
the people and the environment. 

To give an impression that mining 
shall reduce radioactivity in the re¬ 
gion is not only fraudulent but 
stinks of contempt for human 
rights 


Surendra Gadekar. 


From The Editor’s Desk 

n our last issue, I had promised that we would be 
bringing out a special double issue on Chernobyl. 

However, I find that the amount of new material on 
Cher I y\ is so enormous that to read il and edit it to make an in¬ 
terns Issue is a task that takes time. So this issue is what is called 
in the jargon as a quicky. It is something like what the nuclear 
authorities in India did right at the beginning of the nuclear power 
generation programme. They had decided to go in for CANDU type 
reactors since they used natural uranium which was available in In¬ 
dia and had on-line refuelling capability which left the much cher¬ 
ished nuclear option in the stale of delightful ambiguity and other 
reasons as well. However, after finalising the decision to go in for 
CANDUs, they were offered a deal they could not refuse. General 
Electric Co. was willing to give a set of its Boiling Water Reactors so 
cheap that despite the disadvantages of becoming dependent on a 
foreign source of fuel (since India did not and still does not have en¬ 
richment facilities for making the kind of fuel required in these reac¬ 
tors and also the disadvantage of having two different types of 
reactor systems operating in the country, nucleocrats decided to do 
a quicky and the Tarapur reactors were built. The fact that depen¬ 
dence on fuel for Tarapur was exploited by the US to bring pressure 
on India to toe the line is another story. 

» 

This quicky issue of Anumukti would not have been possible with¬ 
out the ubiquitous foreign hand behind it. Unlike the help for 
Tarapur reactors, or other nuclear or even non-nuclear mega pro¬ 
jects, which have a client server relationship, this help is mutual co¬ 
operation between friends. The World Information Service for Energy is 
a small group of young activists based in Amsterdam who bring out 
a fortnightly news communique. They act as a worldwide clearing 
house for information regarding nuclear issues. During a recent visit 
abroad, we visited them and renewed the bonds of friendship. Most 
of the stories in this issue have been taken from various WISE news 
communiques of course with some editiorial comments added. 

Energy & Security 

Another group with whom we had a very fruitful interchange was 
lnsitute for Energy and Environmental Research (JEER) in Washing¬ 
ton. They bring out a newsletter, Science for Democratic Action which 
demystifies the jargon associated with nuclear enterprise in America 
and helps grassroots activist groups with technically sound but ac¬ 
cessible information. They wish to bring out a global quarterly jour¬ 
nal, " Energy and Security" on similar lines. This would deal with is¬ 
sues of disarmament, non-proliferation, and sustainable energy 
lifestyles. The first issue ought to be out within a few days and we. 
would arrange to send a sample copy to subscribers of Anumukti. If 
you want to continue receiving the journal (free) please do drop in 
a line to us in reply. 
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Glasnost: Western Version 


The Skeletons in the Cupboard 
Keep Appearing 

1958 ACCIDENT AT GREENHAM COMMON 


ne of the persistent 
comments often heard 
about the Chernobyl 
disaster in Western media has been 
that the communist government of 
the Soviet Union tried to hide the 
truth from its own citizens. This is 
said with so much contempt that 
one takes it for granted that the 
'freedom loving', democratic gov¬ 
ernments of the West could never 
even have contemplated keeping 
its citizens in the dark. What one 
finds rather is that these govern¬ 
ments because of their veneer of 
openness managed to hide incon¬ 
venient facts not for a mere two 
days as the Soviet Union managed 
to do but for well close to thirty 
years. Truly il has been said that 
Western democracies manage 
things better. 

The Campaign for. Nuclear Disar¬ 
mament (CND) has uncovered 
documents which show that for 
over 30 years the British and 
American governments deliberately 
covered up a serious nuclear acci¬ 
dent at the US Air Force base in 
Greenham Common (UK). The ac¬ 
cident, put at risk the lives of hun¬ 
dreds of thousands of US and Brit¬ 
ish service personnel, civilians 
working on the base, local resi¬ 
dents, peace campaigners, police 
officers and journalists. Local land 
and animals were contaminated. 

The radioactive dust from the acci¬ 
dent continues to pose a serious 
threat to the local environment 
and to the health of local residents 
in an area renowned for an unex¬ 
plained cancer cluster. 


The accident occurred at 4.25 
p.m. on February 28, 1958, when 
an American B-47 nuclear bomber - 
loaded with its nuclear weapon 
caught fire. The aircraft awaiting 
take-off on the runway was en¬ 
gulfed in a fireball when a wing-tip 
tank carrying 1,700 gallons of fuel 
from another B-47 flying overhead 
was accidentally dropped. The fuel 
tank landed just 65 feet behind the 
parked B-47 and directly in line 
with it, igniting on impact and en¬ 
gulfing the plane. The bomb 
burned, releasing deadly uranium 
and plutonium oxide powder over 
an area of several miles around the 
base. The conventional explosive 
in the warhead exploded, helping 
to scatter very fine uranium and 
plutonium particles. Because of 
their high magnesium content both 
the aircraft and its payload burned 
extremely vigorously. In fact the 
aircraft was simply allowed to burn 
out because it was impossible 10 
extinguish the magnesium. The fire 
was still smouldering five days 
later, the heat reaching tempera- 
lures as high as 1,000 degrees Cel¬ 
sius, explosions could be heard for 
miles around, and local firemen at 
first believed that there had been 
an atomic explosion at the base. A 
man underneath the aircraft at the 
time - who may have been involved 
in the bomb's loading procedure - 
was burned to death. A number of 
other service personnel were killed 
and injured in the accident. A 
board of officers was appointed to 
investigate the accident. Its find¬ 
ings are still secret. It is not known 
what happened to the wreckage of 
the plane or the bomb. 


In May 1960, a group of scientists 
working at the atomic weapons re¬ 
search establishment (AWRE) at Al- 
dermaston delected, almost by 
chance, highly radioactive readings 
near the establishment which 
could not possibly be explained by 
its emissions. They used readings 
taken from laurel leaves, which are 
highly accurate indicators of ura¬ 
nium contamination, and discov¬ 
ered that the amount of uranium- 
235 to the west of Aldermaston 
was one hundred times greater 
than could be accounted for by 
AWRE's discharges. When plotted, 
their readings showed hourglass¬ 
shaped contours of radioactive 
contamination centring around the 
runway at Greenham Common, 
which at the time was the base for 
US Air Force B-47 bombers on con¬ 
stant "Reflex Alert", loaded with nu¬ 
clear bombs and ready to fly to the 
Soviet Union at a few minutes' no¬ 
tice. The findings were written up 
in a secret report called "The distri¬ 
bution of uranium-235 and pluto¬ 
nium-239 around the USAF 
Greenham Common, Berkshire 
and submitted in August 1961 to 
Sir William Penney, the head of the 
UK Atomic Energy Authority 
(UKAEA) and one of the architects 
of the British nuclear lx>mb pro¬ 
gram. The research team was led 
by R. Morgan, a radiochemist from 
Aldermaston. The report carries no 
AWRE or UKAEA report reference 
number and is not in any of the 
standard classified reports series 
produced by Harwell and Alder¬ 
maston. However, the government 
has recently confirmed the exist¬ 
ence of this report and told Parlia¬ 
ment that its contents would re- 
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main secret. The report states 
clearly that the quantities involved 
and the wide dispersal are such 
that "the release must have been 
accidental. Further, in order to re¬ 
lease 10-20 grams of finely dis¬ 
persed uranium, much larger 
amounts must have been involved 
in the accident and it seems the 
only possible way such a large 
quantity could become powdered 
is through the agency of fire.". 

Parts of this report have now 
been obtained by CND, including a 
map of the spread of contamina¬ 
tion from the accident around 
West Berks hire and North Hamp¬ 
shire. CND has also obtained secret 
letters written during the investiga¬ 
tion, and has learned about other 
official government investigations 
which have confirmed that a nu¬ 
clear accident did indeed occur at 
Greenham Common. 

As recently as 1994, a fallow-up 
survey by Aldermaston scantists of 
the area detected contaminated 
fall-out from the 1958 accident. A 
total of between 10-20 grams of 
uranium was released and dis¬ 
persed outside the base, yet no 
clean-up operation has ever been 
mounted. A much greater amount 
of plutonium and uranium was cer¬ 
tainly deposited inside the base it¬ 
self on and around the runway - 
the warhead involved contained 
about 20 kg of plutonium and 30- 
40 kg of enriched uranium - yet the 
contaminated runway has been 
crushed and now stands in piles 
blowing dust over the surrounding 
area. There is a well-known cancer 
cluster in the area, and official gov¬ 
ernment studies have confirmed an 
unusually high incidence of radia¬ 
tion-linked cancer among children 
living in the area. 

The accusing finger has been 
pointed at the AWRE at Aldermas¬ 
ton and Burghfield, but detailed 
studies have been unable to find a 
link between these establishments 
and cancer among local children. 
Persistent reports of unusually 


high and radiation-linked cancers 
in the area were first revealed in 
letters to The Lancet, a medical 
journal, in November 1985 and 
February 1986, The first letter 
stated that "since the establishment 
of a paediatric oncology/haematol¬ 
ogy clinic at the Royal Berkshire 
Hospital, Reading, in 1971 we have 
been concerned that we were see¬ 
ing more children with acute leu¬ 
kaemia than might be expected in 
a population the size of our health 
district's". In 1989, the government 
appointed its Committee on Medi¬ 
cal Aspects of Radiation in the Envi¬ 
ronment (COMARE) to investigate 
the claims, and specifically to es¬ 
tablish whether there was any link 
between the cancer clusters and Al¬ 
dermaston and Burghfield CO¬ 
MARE concluded that there was a 
"small but statistically significant" 
increase in the number of cancers 
that would be expected among 
young children in the area. How¬ 
ever, it was unable to find any link 
between its findings and emissions 
from either Aldermaston or 
Burghfield. Greenham Common 
was not included in the COMARE 
study, even though the govern¬ 
ment knew that the spread of ra¬ 
diation recorded in a 1961 study 
covered much of the area looked 
into by COMARE. Other areas cov¬ 
ered with contaminated dust by 
the Greenham Common accident 
were excluded from the COMARE 
survey. The Ministry of Defence did 
not tell COMARE's research team 
about the accident at Greenham 
Common, and did not pass to 
them either the original 1961 re¬ 
port or the 1987 Saxby report. (A 
study has been written up by W. N. 
Saxby, a Technical Staff Officer 
from Aldermaston's Safety Division, 
and an experienced scientist who 
had been involved in monitoring 
fall-out from Britain's atmospheric 
atomic tests in the South Pacific. 
Saxby’s report confirmed that a nu¬ 
clear accident had taken place at 
Greenham Common and found the 
same hour-glass shaped deposits of 
contamination around the runway 
that were found in the first report 


of 1961, The Saxby report is 

The 1961 report by Aldermas¬ 
ton's scientists directly disputes the 
American base commander's state¬ 
ment who denied that the accident 
involved nuclear weapons. The set- 
entists claims "We suggest that, in 
fact, a nuclear weapon may have 
been carried in the aircraft and 
burned with it," Radioactive debris 
from the bomb was stuck to Green¬ 
ham Common's mnway by the fire¬ 
fighters' foam. However, the scien¬ 
tists found that the contaminated 
debris has been repeatedly dis¬ 
turbed by vehicle and aircraft 
movements and Jet blasts wearing 
away the mnway surface and caus¬ 
ing radioactive dust to be blown 
out of the base into the surround¬ 
ing countryside. In particular the 
report warns about the danger of 
continuing to use the mnway be¬ 
cause "the high temperature of the 
air from the jets would cause it to 
rise, carrying dust and sand parti¬ 
cles up with it". The hour- 
glassjshaped concentrations of ra¬ 
diation materialised because 
Greenham Common has just one 
runway with two take-off direc¬ 
tions. 

It emerged in 1979 that the Brit¬ 
ish and American governments had 
agreed in 1956 to deny that nu¬ 
clear weapons were present in any 
accident involving American nu¬ 
clear bombers stationed in the UK. 

The agreement surfaced after de¬ 
tails of another crash involving a 
USAF B-47 - which crashed into a 
nuclear bomb storage bunker at 
RAF Lakenheath in 1956 - were re¬ 
vealed by an American newspaper 
with close links to the US Air 
Force. 

According to a former US Strate¬ 
gic Air Command officer, orders 
came down to keep "nukes" out of 
the records. Officially they did not 
exist. 

SOURCE: CND, 162 Holloway 
Road, London N78dq, Uk 
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Do People Want Nuclear Power? 

Mo Way! Saw the Residents of Maki in Japan 


A referendum was held on 
August 4 in Maki town, 

25 km Southwest of Ni- 
gata City (Nigata Prefecture, mid¬ 
north Japan), in which over 60% of 
the voters said "No!" to the pro¬ 
posed construction of a four-unit 
nuclear power station in the town. 

A shocking blow not only to the 
Tohoku Electric Power Co., but to 
the central government as well. 

Although this referendum does 
not legally bind the local and na¬ 
tional administrations, the mayor 
of Maki town, Mr. Sasaguchi, had 
stated before the referendum that 
the municipal government would 
respect the result of the poll. In a 
press conference after the tally of 
the votes, Mayor Sasaguchi said the 
town would not sell the disputed 
piece of land to the electric com¬ 
pany. This definitely means that 
there would be no Maki nuclear 
power station. Although Tohoku 
Electric has already 97% of the land 
it needs to start constructing on 
public land in question which is 
centrally located in the intended 
site. 

The plan to build an 825-MW 
boiling water reactor (BWR) in 
Maki, which was first proposed in 
1969, has been on hold since 1983 
precisely because of the great diffi¬ 
culty Tohoku Electric has encoun¬ 
tered in buying the necessary land 
for the site. There were 12,478 
votes against the NPS proposal, 
with only 7,904 in favour. (118 
votes were invalid.) Despite the 
rainy weather, as much as 88.29% 
of the electorate voted in the poll, 
showing the strong interest 
amongst residents on the issue. 

This is the very first time in Japan 
that local residents were directly 
consulted if they want a nuclear 
plant in their backyard. The result 


inevitably affected the national nu¬ 
clear energy policy. 

"I doubt if the voters really un¬ 
derstood the necessity and safety of 
the atomic energy, was the insult¬ 
ing remark of a pro-nuke town 
councillor, upset by the referen¬ 
dum result. Given the politically 
conservative background of Maki 
town, and despite the corrupt 
practices on the part of the utility 
(backed up by the Agency of Na¬ 
tional Resources and Energy), the 
people clearly expressed their 
opinion, fulfilling their responsibil¬ 
ity to future generations. 

Three other towns/cities in Japan 
enacted N-plant Referendum Act in 
order to settle siting disputes. But 
actual polls have been postponed. 
The Maki result may have signifi¬ 
cant influence on the political cli¬ 
mate in these localities. 

The Ministry of International 
Trade and Industry (MITI) and the 


subordinate Natural Resources and 
Energy Agency say the nuclear en¬ 
ergy police must continue as it is a 
national policy in the national in¬ 
terest and must take precedence 
over local interest. In a bid to pro¬ 
mote construction of more nuclear 
reactors, MITI said on August 23 it 
would increase subsidies to local 
governments which host nuclear 
power plants. "In recent years it 
has become increasingly difficult to 
obtain land to build nuclear power 
plants," a MITI official said. "It is vi¬ 
tal to gain local understanding." 
Annual subsidies to local govern¬ 
ments with nuclear power plants 
are to raised to 80 million yen (US 
$ 740,000) per one million kilo¬ 
watts. Under the current system, 
only economically poor areas re¬ 
ceive subsidies of 40 million yen 
(US $ 370,000) per nuclear reactor, 
on condition that the reactors have 
been operating for more than 15 
years. 

Source: Wise News Comm. 457 


The "We Bring Good Things to Life" People 
Try to Kill Unfavourable News 

Not only Indian politicians like to muzzle the press; large multina¬ 
tional corporations so concious of their image are equally inclined. The 
US power giant General Electric (GE) whose motto is: "We bring good 
things to life" announced on 28 February 1996 its plan to kill its Ad¬ 
vanced Light Water Reactor (ALWR) programme, saying that "extensive 
evaluations of the market competitiveness of a 600 MWe size ALWR have 
not established the commercial viability of these designs." GE quickly re¬ 
alised what it had done and tried to limit the damage by saying that the 
company had not intended to suggest that there was no commercial 
niche for other 600 MW ALWR's and acknowledged that the an¬ 
nouncement made it look like GE was "taking a poke at Westinghouse". 

GE was so concerned about the implications that it offered on 28 Febru¬ 
ary to pay for the cost of Nucleonics Week's pulling back and reprinting 
of all copies of the February 29 issue of the newsletter, with the phrase 
reworded so that only 600 MW Boiling Water Reactors of GE design 
would be implicated by the GE market analyses. Nucleonics Week declined 
the offer. 

(Nucleonics Week, March 7,1996) 


Volume 9 Number 4 


5 


February/March 1996 








espite claims of Elcc- 
R p tricite de France (EdF) 

FRENCH 

ELECTRICITY 

EXPORTS 

of making, profits on 
the export of electricity, the oppo¬ 
site is true. A critical report by the 
French energy consultancy 
INESTENE states that EdF should 
freeze exports of electricity and 
abandon construction of new nu¬ 
clear plants. That would be less 
costly to the country than continu¬ 
ing electricity exports. INESTENE 
estimates that EdE's export busi¬ 
ness is losing the company at least 
Ffr5 billion ($958 million) per 
year. 

Export tariffs are lower than 
prices for the French industry. 

Over the past five years, the aver¬ 
age export price varied from 
Ffr0.19 to FfrO. 227 per kilowatt- 
hour (KWh) and thus was less than 
half the average EdF tariff 
(Ffr0.44). The average electricity 
export price is also less than the 
full cost of a French nuclear KWh, 
which is FfrO.2275 in 1995 cur¬ 
rency. This is a conservative esti¬ 
mate of the nuclear KWh price, be¬ 
cause it is lower than a reference 
price calculated by International 
Energy Agency (IEA) methods. The 
cost of exporting electricity also 
exceeds the revenues received for 
the exported KWh's. According to 
the most conservative models of 
INESTENE, the annual balance of 
costs for exports show an eco¬ 
nomic loss of Ffr5 billion. Other 
less optimistic estimates show a to¬ 
tal loss for the country of FfrlO-35 
billion. The emerging conclusion is 
that exporting electricity can never 
be profitable in the long term. The 
report contradicts the belief that 
given France's overcapacity of 
11,000 MW, it is less costly to keep 
existing power plants working than 
mothballing them. Freezing the 


THE RED BOOK IS OUT AND THE BLACKEST ENTREE 
REFERS 

TO INDIA 

URANIUM 1995: Resources, Production and Demand, 
Paris 1996, 362pp. ISBN 92-64-14875-2; Price about US$ 
80. 

The book is published every other year and contains statistical data 
on uranium ore deposits and their exploration, uranium production, 
and reactor-related uranium requirements from 23 of the 25 uranium- 
producing countries of the world. The most remarkable change, com¬ 
pared to earlier editions of the book, is the inclusion of a paragraph 
on the environmental aspects of uranium production, in the general 
introduction, as well as in each national report. 

But, the result of this new effort is rather disappointing: Only a few 
countries give an overview of the environmental impacts of the exist¬ 
ing and former uranium mining operations, and how they are going 
to deal with them. Most countries present only a few rather general 
considerations, or simply describe, how environmental aspects are 
considered during the licensing process for new projects. One na¬ 
tional report even states "There are no environmental issues related 
to existing uranium mines" (India), while many others simply omit 
the topic. 


of the report: "EdF’s electricity ex¬ 
ports are not profitable either for 
the economy in general or for the 
French consumer. The export in¬ 
creases physical and financial risks 
as well as environmental damage. 

For the importing countries it is a 
costly solution for the consumer, a 
disregard for opinions of citizens 
and trade sector that is secretive 
and non-responding to market 
rules." By the way, the French gov¬ 
ernment delayed the publication of 
another critical report, an IEA 
study on the French energy sector. 

The SEA concludes in this report 
that France is too dependant on 
nuclear energy. 

Source: Power in Europe, 31 May 
1996, issue 225, p. 1,2,13 


Contact: INESTENE, 5, me Boot, 
75013 Paris. Tel: +33-1-45650808; 

Fax: +33-1-45897357 









construction of the four nuclear 
plants (two at Chooz and two at Ci- 
vaux), which cost more than Ffr40 
billion, saves EdF an expenditure 
of Ffr3.4 billion. 

Furthermore, INESTENE con¬ 
cludes that a "significant part of the 
exported KWh’s must be attributed 
to fossil fuel sources". In 1994, 40% 
of the exports to the UK came from 
fossil fuel plants. The final analysts 


Volume 9 Number 4 


6 


FebiieyAknch 1996 




from the Guys Who Gave Us Chernobyl: A Now Offering 
Coming Soon to a Coast Near You 


WORLD'S FIRST FLOATING NUCLEAR PLANT 


A fter years of financial de¬ 
lay, construction of the 
world's first floating nu¬ 
clear power plant is underway in 
Russia. Engineers hope to have it 
ready to operate by 2001, a pros¬ 
pect that fills environmentalists 
with horror but has Russia looking 
south for potential buyers. Russia 
has long had plans to build a series 
of small floating nuclear power 
plants for use in remote regions 
which are not connected to the na¬ 
tional grid, or to replace thermal 
nuclear power plants that have 
grown too expensive because of 
high fuel transportation costs. An¬ 
drei Gagarinsky, vice president of 
the Russian Nuclear Society and 
head of international relations at 
the Kurchatov Institute in Moscow, 
claims: "Russia will need at least 15 
small, low-power floating nuclear 
power plants. They will be used in 
inaccessible regions of the Far East, 
extreme North, Altay Territory and 
the Kola Peninsula." He noted that 
Russia is the world leader in smalt 
nuclear power plant production 
and sees these plants as potential 
export products, especially to de¬ 
veloping countries. He added that 
Indonesia, South Korea, China, 
and Vietnam have all expressed in- 
terest- 

But environmentalists are not 
convinced. "We know about the 
quality of the Russian fleet’s nu¬ 
clear reactors. A Komsomolet nu¬ 
clear submarine is still located at 
the bottom of the North Sea," says 
Vladimir Sliviak of the Socio-Eco- 
logical Union/Antinuclear Cam¬ 
paign in Moscow. "The Chernobyl 
explosion blew the reactor lid, a 
2,000-ton block of concrete, into 
the air. These vessels will not even 
have that sort of protection. This 


must pose a clear risk to both the 
marine and land environment." 

The floating plant is essentially a 
ship with two small pressurized 
water reactors (PWRs) known as 
KLT-40s, adapted from those used 
to power Russia's nuclear icebreak¬ 
ers. The KLT-40 enhanced safety 
PWR, designed by OKBM Experi¬ 
mental Design Bureau of Mechani¬ 
cal Engineering in Nizhny 
Novgorod, has been used for over 
20 years to power the USSR's seven 
nuclear icebreakers as well as nu¬ 
clear-powered cargo ships. The re¬ 
actors each have a power output of 
35-50 megawatts, giving the plant 
an overall capacity of up to 100 
MW of power or 50 MW plus 
power-generating heal. Besides the 
OKBM, the Kurchatov Institute in 
Moscow and the Aisberg Design 
Bureau in St. Petersburg were in¬ 
volved in the design of the plant 
which is now being built at the Bal- 
tisky Shipyard in St. 

Petersburg. 

If everything is go¬ 
ing according to plan, 
the first plant will be 
sited at the Arctic sea¬ 
port of Pivek in the 
Chukotka Peninsula 
in the far northeast. It 
will be operated by 
40-50 people work¬ 
ing in shifts and has a 
design life of around 
40 years. Spent fuel 
and wastes will be 
stored on board and 
every 13 years it will 
be towed 4,000 kilo¬ 
meters through Arctic 
seas to Murmansk in 
the Kola peninsula in 
Russia's northwest 


for maintenance and reloading 
with fresh fuel. During this proce¬ 
dure, which will take around a 
year, a substitute floating plant will 
be put in place. The floating reac¬ 
tor is expected to cost $254 million 
and will take six years to build. 

According to Alexander Pol- 
oushkin, director general of the 
Malaya Energetika Research and 
Production Association: "The plant 
has reliable protection systems to 
safeguard against all possible risks, 
including sinking, capsizing and 
even an aircraft crashing on top of 
it," he says. "It won't pollute the 
area with any nuclear waste be¬ 
cause it will be stored on board." 
(nice try!) 

Source and Contact: Vladimir Sliviak, 
International Nuclear Campaigner, 
Socio-Ecological Union Campaign, 
PO Box 211,121019 Moscow, Russia. 


Letter Box 


1 visit Mysore city quite often and recently while 
miking with environmental groups there , I was sur¬ 
prised to know that Government of India has estab¬ 
lished an industrial unit under the name of Rare Ma¬ 
terials Plant which covertly processes nuclear material 
for both "peaceful" and "defence" needs. I have also 
been informed that citizens contacting the manage¬ 
ment regarding the tme nature of the plant are given 
the silent treatment, this makes the existance of the 
unit all the more suspicious and extremely dangerous 
to human habitats in the vicinity from a health point 
of view. 

Any information from individuals and groups will 
be most useful and can be sent directly to me. 

C. Krishnamurthi 
C/o Ayeshvarya Rural Womens Welfare 
Chinalapatti, P.O. Dindigal Tamilnadu 624301 

I I .nlnn Nn Ulli l ^tfttdl l 
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Armenia in a Bind 


No Alternative But Nuclear 


Nucleocrats in India have changed their tune. In a spirit of sweet reasonableness they are even willing to ad¬ 
mit that nuclear power has not delivered on its past rosy promises. But, they add, despite this miserable past, 
we have no alternative but to develop it so that its contribution to the nation's electricity supply becomes 15 
to 20 percent during the next 20 to 25 years, since the demand for power is skyrocketing and the coal quality 
is so bad. The following article, describes the devil and the deep blue sea choice facing the people of Armenia, 
because of an unhesitating acceptance of no alternative but nuclear power hind of thinking. 


F or six years Armenians 
lived in the semi-dark¬ 
ness of the Middle Ages. 
Beginning in 1989, these 3.7 mil¬ 
lion people in the southern Cau¬ 
casus survived without adequate 
heat, transportation, or medical 
care. There were only endless can¬ 
dlelit evenings with no television 
or music. "You lived in the Sabbath 
all year long." a Jewish friend com¬ 
mented. 

The crisis was precipitated by a 
devastating earthquake and the clo¬ 
sure of Armenia's only nuclear 
power plant. It was compounded 
by the break-up of the Soviet Un¬ 
ion and an economic blockade that 
cut the country off from other en¬ 
ergy sources. The power shortage 
left the post-Soviet government 
with a stark choice: nuclear power 
or continued crisis. 

For those living through the 
dark years, the risks associated 
with nuclear power were overshad¬ 
owed by the hardship of this pe¬ 
riod. The reopening of the power 
plant, which occurred last fall, 
could never be merely a technical 
question. 

The earthquake of December 7, 
1988, measured 6.7 on the Richter 
scale. It took the lives of 30,000 
people, levelled two cities and 55 
villages, and destroyed one-tenth 
of the country's industry. It also 
shook faith in the safety of Arme¬ 
nia's only nuclear power plant. 


Medzamor, which sits in an unsafe 
seismic zone 30 miles south of the 
capital of Yerevan and 60 miles 
from where the quack hit. 

The plant, which consists of two 
VVER 440/270 reactors (modified 
from VVER 440/230s), had one of 
the best safety records of Soviet- 
style reactors. Unit 1 came on line 
in 1976, and Unit 2 in 1980. They 
provided Armenia with a surplus of 
energy, which was exported to 
other parts of the Soviet Union and 
Turkey. 

Even though the plant experi¬ 
enced no damage and was de¬ 
signed to withstand earthquake of 
up to 8.0, a large movement led by 
the country's Green Union called 
for its closure amid safety concerns 
and anti-Soviet sentiment. Arme¬ 
nia's growing self-determination 
movement focused on the poten¬ 
tially risky power plant as a symbol 
of Soviet domination and exploita¬ 
tion. 

Alter heated disputes among 
politicians, scientists, and the 
Greens, the Supreme Soviet, the 
highest government body in the 
then Soviet republic of Armenia, 
agreed to shut it down. Between 
January and March 1989, the two 
reactors went off line. Nearly 40 
percent of the country's total en¬ 
ergy supply was no longer avail¬ 
able. 


The break-up of the Soviet Un¬ 
ion, following closely on the heels 
of the plant closure, further desta¬ 
bilised the country. While many 
problems were common to all for¬ 
mer Soviet republics, the era of in¬ 
dependence began particularly un¬ 
favourably for Armenia, the 
smallest among the newly inde¬ 
pendent nations. Since 1989 Arme¬ 
nia has been locked in a bloody 
dispute with neighbouring Azerbai¬ 
jan over the territory of the 
Nagorno-Karabakh, an enclave of 
Armenia deemed part of Azerbaijan 
by Josef Stalin in 1922. The ongo¬ 
ing war monopolised the human 
and financial resources necessary 
to build an independent post-So¬ 
viet infrastructure. 

This once scientifically and cul¬ 
turally advanced country also was 
subjected to a total blockade re¬ 
lated to the war by Azerbaijan and 
Turkey. Armenia's only remaining 
connection to the outside world 
was through its northern neigh¬ 
bour, Georgia. But during the 
fighting, the railway lines and gas 
pipelines that pass through Geor¬ 
gia were permanently destroyed by 
Azeris living in that country. Geor¬ 
gia, which did not investigate this 
terrorism, was believed to be pil¬ 
fering the Armenian share of gas 
sent from Turkmenistan. With bar¬ 
ricades on all sides, even the deliv¬ 
ery of humanitarian aid, now com¬ 
pletely dependent on air shipment, 
was slowed. 
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Six years 

And so the crisis began. Industry 
slowed, factories shut down, and 
office workers were laid off. Even 
ambulance service was halted be¬ 
cause of a lack of gasoline. People 
passed the winters in their apart¬ 
ments, where room temperatures 
hovered close to freezing. De¬ 
prived of their jobs, they had only 
two reasons to go out-to get fuel 
and food. 

Under the blockade. Armenia 
could provide for only one-fourth 
of its daily bread. This brought 
long and excruciating bread lines, 
and often the military was required 
to keep order. Eventually a 
voucher rationing system was en¬ 
forced, providing a daily ration of 
8.8 ounces per person. " Every day 
pupils in the school arc fainting," 
said Hasmik Sargisyan, the director 
of studies at a secondary school in 
Yerevan. "The teachers used to 
keep sandwiches in their bags for 
emergency cases." 

During this period people re¬ 
ceived only one to two hours of 
electricity a day, and their lives 
were defined by it. "We had to 
manage to do everything in two 
hours—to cook, to bathe, to wash, 
to watch TV," said Theresa Arazi- 
nan, a professor of musicology at 
the time was spent planning how 
to get candles and the fuel to fire 
wood stoves and kerosene lamps. 

Alter the first two years, the gov¬ 
ernment became more efficient in 
its use of energy and more became 
available for necessities including 
hospitals and factories. But people 
rigged up cable known as "left 
lines" to siphon off electricity from 
these high-priority users to aug¬ 
ment their two-hours-a-day allow¬ 
ance. Some even attached the left 
lines to unused metal bed frames, 
heating them like giant radiators. 
According to Armenerg, the gov¬ 
ernment's electricity agency, 40 
percent of the electricity generated 
was used illegally. People joked 


that Armenia's President Levon 
Ter-Petrosian promised to provide 
the whole nation with "left lines." 

The only outside help with heat 
came from a U.S. humanitarian 
program called "Winter Warmth," 
which provided kerosene to Arme¬ 
nia from 1992. Some people, how¬ 
ever, were reluctant to use this 
fuel, as Armenian doctors warned 
that the fumes could be harmful to 
children. 

Many people left the country. "I 
couldn't survive another winter in 
Armenia. This was sheer hell," said 
David Babayan, a writer and actor 
who immigrated to Moscow. Ac¬ 
cording to the U.N. Development 
Program, 676,000 people-or about 
one fifth of the population-left 
during this period, many setting in 
Russia, the United States, or Israel. 
Much of the country's professional 
and artistic elite were part of this 
exodus. But millions of others re¬ 
mained. 

The woodcutters 

At first chopping down city trees 
for fuel was considered shameful, 
and the main concern of woodcut¬ 
ters was to go unnoticed. At night, 
armed with axes and saws, they 
chopped the trees they had tar¬ 
geted during the day. 

Very soon it was commonplace 
and no longer considered a dis¬ 
honourable deed. The soot billow¬ 
ing from round holes in apartment 
windows was a sign of success. "I 
can plant tree in the spring, but I 
can't bring back my kids," said my 
neighbour, the father of five chil¬ 
dren. 

People started with the tree in 
their gardens and ended up with 
those decorating the House of Par¬ 
liament. The Ministry of Ecology 
estimates that 800,000 trees were 
chopped down throughout the 
country in the first two winters. Af¬ 
ter intensive wood cutting the cit¬ 
ies seemed bald. "Good bye, and 


good luck in wood cutting," a tele¬ 
vision showman would say at the 
end of the programme. Trees be¬ 
came harder and harder to find. 
Today there is a memorial in Yere¬ 
van, a sculpture of a tree, erected 
sad a reminder of the "Genocide of 
Nature." 

Getting around 

The streets of Yerevan were filled 
with pedestrians. People walked 
and drove by instinct, without the 
aid of street or traffic lights, which 
were turned on for only two days a 
year at Christmas time. 


Why get into a situation 
where you are faced with two 
stark choices:either have the 
sword of nuclear disaster 
hanging over you or else 
freeze in the dark. A 
non-nuclear sustainable 
energy future if planned 
carefully in advance would 
avoid both pitfalls 


The energy shortage also para¬ 
lysed public transportation. Often 
trolleys would be stalled on hills 
when the electricity was cut off. At 
these times male passengers 
would get out and push the trolley 
to the top, and then, like kids on a 
roller coaster, jump back in to en¬ 
joy the ride. When the rare trolley 
did get electricity, it carried many 
times more people than it could 
comfortably hold. And trolley 
doors never closed as dozens of 
people hung out of them in acro¬ 
batic positions. 

Other chose to walk rather than 
stand in claustrophobic trolleys. 
With many extra pedestrians came 
extra falls on icy sidewalks. A com¬ 
mon joke in Yerevan was that Ar¬ 
menians had become better at fall¬ 
ing than Charlie Chaplin or Buster • 
Keaton. 
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At the zoo 

It was a sad day at the Yerevan Zoo 
when its only elephant, Vova, died 
in 1993. "The specialists failed to 
give a precise cause-cold, malnu¬ 
trition, bad living conditions," said 
Hripsime Brutian of the zoo's pub¬ 
licity department. 

The inhabitants of the zoo were 
kept in their winter houses, with¬ 
out electricity. "The animals have 
been in complete darkness for five 
months and will live [this way] an¬ 
other month until the winter is 
over," Karo Mandalyan, the zoo's 
manager, explained. Members of 
the zoo's staff did what they could. 
Many brought food from their 
homes. The snake keeper even 
took the snakes in their glass con¬ 
tainers to his apartment where he 
could keep them warm with a 
wood heater. When the elephant 
died, it was used to feed the other 
animals. 

"Only this winter, we lost 64 big 
and small animals: zebras, tigers, 
birds, wolves, and sheep-all from 
cold and hunger," said the man¬ 
ager. "Every morning I come to the 
zoo with the fear in my heart to see 
another dead animal." A visiting 
journalist filming the zoo for Ger¬ 
many's Stern Television said, 
"Damm, it was a concentration 
camp for animals." 

A decision 

As the energy crisis lingered with 
no end in sight, the Armenian gov¬ 
ernment announced in April 1993 
that it would restart one of the two 
units at Medzamor as the only vi¬ 
able short-term solution. 

Armenian citizens were fully be¬ 
hind the decision, but they were 
alone in the view. All of the coun¬ 
try's neighbours held protests, 
questioning the safety of the reac¬ 
tor. Turkey, which supported Azer¬ 
baijan in its war with Armenia, 
even offered at one point to lift its 


blockade if Armenia would keep 
the reactor off line. 

The West also opposed Armenia's 
decision, and from the start re¬ 
fused to provide technical assis¬ 
tance or guidance for the plant's 
reactivation, arguing that because 
the plant was in a zone of high 
seismic activity, it could never meet 
safety standards. "We wanted to do 
all we could to prevent its restart," 
said a representative of the Euro¬ 
pean Bank for Reconstruction and 
Development's Nuclear Safety Ac¬ 
count (International Herald Trib¬ 
une, October 25, 1995). 

Armenian officials attributed 
Western objections to their interest 
in securing contracts for new 
power plants for Western busi¬ 
nesses. "This is a struggle for the 
market," Vanik Nersisyan, deputy 
head of Armenia's Department of 
Atomic Energy, told the Interna¬ 
tional Herald Tribune. "This is an 
issue of the employment of the 
Western population." Compared to 
building new plants, little money 
could be made in assisting in the 
upgrade of Medzamor. Armenian 
plants were not amongst those 
designated for Western 'help' for 
11 other WERs currently operating 
in Bulgaria and Russia. 

Spumed by Western authorities, 
the Armenian government turned 
to Russia for help. Russia provided 
Armenia with loans to upgrade the 
plant, including the addition of re¬ 
inforcements against seismic activ¬ 
ity and the construction of a new 
cooling-water lake. 

When it became clear that Arme¬ 
nia would go ahead with or with¬ 
out Western assistance, equipment 
also was provided by France, Ger¬ 
many, Bulgaria, and other Euro¬ 
pean countries. According to the 
April 6, 1996, New Scientist, some 
countries were changing their 
stand on even on the more danger¬ 
ous RBMK reactors like those at 
Chernobyl. Again, some inter¬ 
preted the change as a means of 


helping Western businesses benefit 
in the post-Soviet marketplace. 

"The closure of the reactors would 
mean that Western nuclear corpo¬ 
rations would lose potentially valu¬ 
able contracts for fitting safety 
equipment," said German Environ¬ 
ment Minister Angela Merkel. 

Between 1994 and 1995, more 
than 500 tons of equipment was 
airlifted to Medzamor, and 800 up¬ 
grades were performed to improve 
the reactor's safety. After frequently 
sending World Association of Nu¬ 
clear Operators and International 
Atomic Energy Agency (IAEA) in¬ 
spectors to Medzamor, the IAEA 
concluded in 1994 that "the plant 
is safe and there are no principal 
obstacles for the restart." 

Ironically, when Medzamor's 
Unit 2 was turned on in November 
5, 1995, it was greeted with the 
same euphoria that attended the 
decision to turn il off in 1989. The 
plant run at 92 percent capacity 
during the winter, according to the 
government's nuclear regulatory 
agency. It produce enough electric¬ 
ity to satisfy 25 percent of the 
needs of the country's population 
and industry. 

Armenians are gradually recover¬ 
ing from the dark experience of the 
past years. They are coming round 
from the absurdity under which 
they lived, and getting back to a 
normal life-or as normal as life can 
be in the midst of war and a block¬ 
ade. Today in Armenia we no 
longer hear children's hoorays 
when electricity is turned on. It is 
an accepted part of life, and these 
cheers are once again reserved for 
fireworks and Christmas trees 

But recovery was built on nuclear 
energy—a necessary short-term 
compromise for a country that has 
no other reliable source of power 
available. 

Source: Bulletin of Atomic Scientists 
July/August 1996 
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Bangladesh Hunts for Investors for M/clear Power Plant 


The Bangladeshi government is 
shortlisting investors willing to 
fund the Rooppur Nuclear Power 
Plant. The Bangladesh Atomic 'En¬ 
ergy Commission (BAEC) is consid¬ 
ering private firms along with gov¬ 
ernment agencies for the Rooppur 
plant as the government is now en¬ 
couraging the private sector to 
fund such projects. The IAEA is 
willing to provide consultancy in 
the installation and operation of 
the plant. Since years, Bangladesh 
officials are advocates of nuclear 
technology and nuclear energy. In 
1987, the head of the Bangladesh 
delegation to the United Nations 


conference for the promotion of 
international cooperation in the 
peaceful uses of nuclear energy, 
Ataul Karim said: "Bangladesh is 
convinced that if used in a planned 
manner with adequate care and 
caution, the nuclear technology 
can usher in a new era of progress 
and prosperity for the developing 
world ... 

Already in the mid-sixties, before 
Bangladesh became independence 
from Pakistan (December 1971), 
there were talks of constructing a 
125MW nuclear reactor at Itoop- 
pur. Suppliers included first USA, 


then Canada, then the Soviet Un¬ 
ion and when that didn't succeed, 

France. Even Saudi Arabia was (in 
1981) said to be willing to finance 
the whole project. But it didn't 
work out. Currently, one 3MW re¬ 
search reactor is in operation in 
Bangladesh. On 14 Sept. 1986, the 
Triga Mark II (supplied by the US 
company GA Technologies) be¬ 
came critical at Rooppur. 

Sources: Asian Energy News, April 
1996/ Statement by Mr. A. H. S. 

Ataul Karim, March 27, 1987/ 
Jahrbuch der Atomwirtschaft 1981 / 
New Scientist (UK), 8 Oct. 1981 


Deinococcus Radiodurans 
Shall Inherit the Earth 


IT IS almost supernatural. Deino¬ 
coccus radiodurans, a nondescript 
bacterium first isolated in 1956 
from a spoiled tin of meat, can sur¬ 
vive several thousand times the 
does of radiation that would kill 
humans. 

This has puzzled biologists for 
years, as no organism could have 
been exposed to such intense ra¬ 
diation under natural circum¬ 
stances. But two bacteriologists in 
the US have now shown that D. ra- 
dtodurans's remarkable resistance 
to radiation is almost certainly a by¬ 
product of its approach to surviv¬ 
ing dehydration. Meanwhile, other 
researchers may have worked out 
how D. radiodurans defies death. 

When it comes to withstanding 
radiation, the five known members 
of the family Deinocoecaceae have 
no rivals. Each bacterium carries 
several copies of its single loop¬ 
shaped chromosome. If exposed to 
between 10 and 15 kilograys of ra¬ 
diation over several hours, each 


copy sustains around 120 breaks 
that cut through both strands of its 
DNA. Other bacteria die if their 
chromosomes suffer just two or 
three such breaks, but D. ra¬ 
diodurans can repair its shattered 
chromosomes. "There's nothing 
else on Earth that can endure that 
kind of damage." says John Baton 
Rouge. 

Battista and his colleague Valerie 
Mattimore realized that D. ra- 
diodurans's extraordinary DNA re¬ 
pair system must have evolved to 
mend DNA torn apart by some 
other extreme environmental 
stress. In a paper to be published 
in the Journal of Bacteriology, the 
researchers describe how they cre¬ 
ated mutant D. radiodurans by 
treating the bacteria with a chemi¬ 
cal that 41 of these mutants had 
lost their ability to withstand radia¬ 
tion, and every one was also un¬ 
able to survive desiccation. The 
other mutants, however, recovered 
after drying out. When the re¬ 
searchers examined the chromo¬ 


somes of desiccated bacteria, they 
looked just as if they had been 
blasted by radiation. 

The habitat in which D. ra¬ 
diodurans and its cousins evolved 
is unknown. They have been iso¬ 
lated from animal faces, Swedish 
underwear and weathered Antarc¬ 
tic granite. But Battista is sure that, 
like many free-living bacteria, they 
must have periodically endured pe¬ 
riods of dehydration. 

So why have other bacteria not 
evolved resistance to radiation? 
Battista says that most survive deci 
sion as spores, in which their DNA 
is wrapped in protective proteins. 
"Spores evolved to prevent DNA 
damage," says Battista. "Deinococ¬ 
cus, on the other hand, has hyped 
up DNA repair." 

After dehydration, the bacterium 
has to rebuilt a copy of its chromo¬ 
some from hundreds of fragments. 
Kenneth Minton and Michael Daly 
of the Uniformed Services Univer- 
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sity of the Health Sciences near 
Washington DC have found that'a 
key player in the repair job is an 
enzyme called RecA. This cuts and 
splices together overlapping frag¬ 
ments of DNA with partially match¬ 
ing sequences, and so can rebuilt a 
chromosome from random frag¬ 
ments. 

In another paper that will appear 
in the Journal of Bacteriology, Min¬ 
ton and Daly report that deleting 
the gene for RecA in D. ra- 
diodurans destroys its radiation re¬ 
sistance. Replacing it with equiva¬ 
lent gene from a bacterium called 
Shigella Flexneri did not restore D. 
radiodurans’s ability to repair its 
DNA. This suggests that D. ra- 
diodurans’s RecA is usually effi¬ 
cient. 


However, D. radiodurans repairs 
its chromosomes far more quickly 
than can be explained by the pres¬ 
ence of one "souped-up" enzyme. 
Minton and Daly says that the 
pieces of radiation-damage chro¬ 
mosome must be held in their cor¬ 
rect order to facilitate rapid repair. 
They treated D. radiodurans cells 
with a stain that illuminates DNA 
and found that its DNA is gathered 
into packets, as it the copies of its 
chromosome loops arc stacked up. 
"A lot of these packets look like 
doughnuts." says Daly. 

Minton's and Daly's favoured the¬ 
ory, which they outlined in Science 
(Vol 270,p 1318), is that the chro¬ 
mosomes are anchored held along¬ 
side. These links are known as Hol¬ 
liday junctions. In higher animals, 


they normally occur during the cell 
divisions that from sperm and 
eggs, as an intermediate stage in 
the "crossing over, mechanism 
used to shuffle DNA between re¬ 
paired chromosomes. 

Microbiologists want to use bac¬ 
teria to clean up sites contami¬ 
nated with chemical and radioac¬ 
tive wastes. It should be possible, 
says Daly, to take genes that allow 
bacteria such as Pseudomonas to 
break down toxic chemicals and in¬ 
sert them into D. radiodurans. The 
result would be toxin-munching, 
radiation-resistance superburg. 

Peter Aldons New Scientist 9 
December 1995 


A Technology Full off Unpleasant Surprises 


The first meltdown experiment at 
the Phebus nuclear reactor in 
Cadarache, France, has come up 
with unexpected results. Part of 
the findings of the experiment 
have been released by the Euro¬ 
pean Community, which funds 30 
percent (900 million FF.) of the 
Phebus project. The full report on 
the first test is expected to be fin¬ 
ished sometime in 1996, but, for 
commercial reasons, will not be re¬ 
leased to the public. 

The Phebus experiments consist 
of six meltdown in the core of the 
Phebus reactor in the nuclear re¬ 
search centre Cadarache. The goal 
is to find out whether computer 
models for meltdown accidents in 
nuclear reactors are still valid or 
corrections to these models have 
to be made. 

It took a long time before the 
first meltdown start on December 
2, 1993, as the French nuclear 
safety authority DSIN worried 
about a possible steam-fuel clad¬ 


ding reaction. Explosive hydrogen 
gas is formed in such a reaction, 
which starts at a temperature of 
1200 degree Celsius. Meltdown 
was finally achieved when the tem¬ 
perature reached 2840$C. The test 
was interrupted when the fuel 
threatened to melt through the 
first barrier. Some days later, a de¬ 
fective safety valve burst, releasing 
5 mill Curies of radioactive gas into 
the air. 

One the unexpected results of 
the first Phebus experiment was 
that the fuel melted much earlier- 
It started melting at a power capac¬ 
ity of 50 kilowatt instead of the ex¬ 
pected 90 kilowatt. Another unex¬ 
pected result was that the melting 
process took place in a bigger core 
area. The unexpected results gave 
rise to uncertainties about the pro¬ 
ject for a time and have led to the 
postponement of the second melt¬ 
down experiment from the original 
target date of January 1995 to 
March 1996. 


A Dutch physicist involved on the 
Phebus project believes that the 
construction of the Phebus reactor 
itself could be the very reason for 
the unexpected results. According 
to him, the meltdown occurred 
earlier than expected because the 
transport of heat from the core was 
too low. He doesn't think that in¬ 
ternational computer models now 
often used, like the ones from the 
Sandia National Laboratories (US), 
will be changed. "The core could 
melt two times faster than ex¬ 
pected. But WHEN it melts, it 
doesn't really matter if it goes 
twice as quickly than expected." 

Nuclear power plant owners and 
others in the nuclear industry fear 
that the Phebus experiments may 
provide new insights on meltdown 
risks which could lead to stronger 
safety requirements for nuclear 
plants. Stricter requirements 
would of course mean more ex¬ 
pensive safety measures. 
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Unlike the first Phebus test, 
which was conducted with unirra¬ 
diated fuel; the March 1996 test 
will be conducted with irradiated 
fuel, which will come from the 
closed Belgian BR-3 reactor. The 
test will be used to gain more in¬ 


sights on the melting of embrittled 
fuel and the spreading of radioac¬ 
tive materials from it. The project 
is slated to be completed around 
2002, unless new uncertainties 
arise. 


Source: Volkskrant (NL), 3 Febr, 
1996; PT Weekblad (NL), 17 Dec. 
1993; Standaard (Bel), 4 Dec. 

1993. 


X-Rays; Unnecessary Overexaminations can Kill 

Russia tries to reduce irradiation deaths 


One of the good measures which the previous chairman of the Atomic Energy Regulatory Board took was to 
try and regulate the mushrooming growth of X-ray clinics with no proper equipment, procedures or shield¬ 
ing of technicians and passers-bye alike. However, this is a gigantic task and needs far greater effort than 
has teen directed at it till now. 


R ussian citizens are to be 
issued with "radiation 
passports" to try to re¬ 
duce the number of deaths due to 
overirradiation. In Moscow alone 
8000 people die every year of can¬ 
cer, radiation sickness, or reduced 
immunity directly related to too 
many x ray examinations, accord¬ 
ing to Dr Roman Stavitsky, a senior 
medical officer who heads a labora¬ 
tory investigating the subject. 

Dr Stavitsky blamed the thou¬ 
sands of dcaths_which include 
deaths due to diseases related to 
cancer in subsequent genera- 
tions_on faulty equipment, out¬ 
dated attitudes to health care, in¬ 
adequate training in hospitals and 
x ray departments, and inadequate 
shielding from radiation. Russians 
undergoing routine medical checks 
are exposed to radiation levels up 
to three times higher than those 
used in "civilised countries," he 
claimed. There are not enough 
health experts to cope. 

When Russia was part of the So¬ 
viet Union all adults had regular 
lung x ray examinations to screen 
for tuberculosis. Although this 
practice was stopped a few years 
ago, over half of Moscow's adult 
population had an x ray examina¬ 
tion of some kind last year. 


Officials in the city health depart¬ 
ment say that a new health care 
system introduced in 1992 encour¬ 
ages x ray examinations and that 
the number of x ray procedures 
and examinations that are unneces¬ 
sary has doubled. 

Sergei Okhrimenko, deputy head 
of a city department that checks ra¬ 
diation sources, said, "We consider 
this a big problem, all the more so 
since it happens in a country which 


suffered the Chernobyl catastro¬ 
phe." 

The passports are the brainchild 
of Moscow's senior radiologist, 

Yury Varshavskiy who plans to set 
up a new diagnostic and co-ordi¬ 
nating centre, which would enable 
people a to keep a check on their 
exposure to x rays. 

Miranda Ingram, Moscow bureau 
chief, The European British Medical 

Journal 
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Pacific Paradise 


A Doctor’s View of French Polynesia 


The land is like our mother. People come from the land. 

We must always respect our mother, not explode bombs in her 
belly 

Our good way of life comes from the land. 

Destruction of land will lead to destruction of life. 


JACQUES IHORAI, president, 
Evangelical Church of French Polynesia 


uclcar testing ruined 
the country," says a 
French doctor. We 
met on the docks of Tahiti, watch¬ 
ing Greenpeace's ship, Rainbow 
Warrior, depart for the atoll of Mu- 
ruroa. "Not only by contamination 
of the environment with nuclear 
fallout or leakage of the residue in 
the bottom of the atoll, but far 
more by disrupting the social har¬ 
mony of the country," he contin¬ 
ues. "The country was self 
sufficient before the testing started; 
people subsisted on farming and 
fishing. Nowadays the state is en¬ 
tirely dependent on France. Im¬ 
ports exceed exports tenfold; il is 
an artificial state: approximately 15 
percent of the population work as 
civil servants. Migration, loss of cul¬ 
tural values, degradation of agricul¬ 
ture, change in eating habits, 
prostitution, alcoholism, and men¬ 
tal illnesses are all the result of 
this. This country is addicted to 
Prance. Since the moratorium on 
the testing, the people have been 
forced to think of a future without 
France. Resuming the testing is like 
giving an addict who recently 
stopped using drugs another shot. 
France has the obligation to leave 
behind a state that is self sufficient 
and not a wreck with a long term 
legacy of nuclear waste, I can show 
you files of patients who died of ra¬ 
diation, but I guess you are more 
interested in public health aspects. 
Well, the cancer register you might 
look for doesn't exist: not kept, or 
hidden, who knows? Anyway, inac¬ 
cessible for us. Don't forget that 
until 1984 most practising doctors 


here were military people. It is no 
coincidence that the doctor super¬ 
vising the atolls of Tuamotu, where 
the test site Mururoa is situated, is 
still a military doctor." 

French Polynesia is an archipel¬ 
ago of about 130 islands, situated 
in the Pacific halfway between Aus¬ 
tralia and South America (map). 

The territory covers an area as big 
as Europe. Although its population 
is only 200 000, the country is well 
known to the world, mostly for its 
paradise-like scenery. The crew of 
the Bounty simply refused to sail 
on and settled on one of the is¬ 
lands. Who has not dreamt of retir¬ 
ing on a distant atoll, inhabited 
only by some friendly natives, sub¬ 
sisting on fish and coconuts? Jac¬ 
ques Chirac's announcement of the 
resumption of nuclear testing on 
the atolls of Mururoa and Fan- 
gaiaufa, in the extreme south east 
of the archipelago, has stirred not 
only the archipelago but also the 
world. 

As an overseas territory, French 
Polynesia has an autonomous gov¬ 
ernment, but it depends on France 
for defence, justice, finances, and 
foreign affairs. The islands of the 
archipelago have a volcanic origin. 
Tahiti, on which half the popula¬ 
tion lives, is the largest. The 
smaller islands are atolls; the vol¬ 
cano sank and coral was deposited 
on top. This coral is visible as a rim 
above sea level, surrounding the 
inner lagoon. After Algerian inde¬ 
pendence forced France to stop 
nuclear testing there, the French 


decided that the Pacific was the 
most suitable place to continue, 
conducting 44 atmospheric tests 
up to 1976. Thereafter they per¬ 
formed 110 underground tests, 
drilling boreholes 800 metres into 
the basalt of the volcano. It is pre¬ 
sumed that the nuclear waste after 
the blast remains safe in the basalt 
and does not migrate into the envi¬ 
ronment. Ironically, Mururoa 
means place of the great secret in 
the local language. 

A child without an anus 

We decided to visit the country to 
assess the effects of the testing on 
the health of the population and to 
see whether this necessitated a hu¬ 
manitarian response. Papeete, the 
capital, is a small town of about 40 
000 inhabitants. It is difficult to 
keep a low profile. In no time at all 
the journalists arc alter us. Ru¬ 
mours pop up: we have been sent 
by the French government; we 
have boarded the Greenpeace ship 
Rainbow Warrior to sail to Mu¬ 
ruroa. On the street I speak to a 
woman; she tells me that her child 
was born without an anus.. "The 
child was operated in France, but I 
never got the results of the investi¬ 
gations. They keep the diagnosis 
secret, they hide the results, sir. 
There are more children born with¬ 
out an anus," she says. I'm told by 
another woman that there are 15 
000 handicapped people in the 
country. I try to, calculate a figure 
for a quick reference; but who de¬ 
fines handicapped? "We can organ¬ 
ise for you to meet people who still 
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suffer from skin diseases, body 
pains, children with short arms, all 
due to the testing," a delegate of 
the local union tells me. I'm not re¬ 
ally interested at this stage in a pa- 
racie of incurable patients. It seems 
important to obtain objective data 
but it is difficult to break through 
the hysteria of the information. 

The high commissioner promises 
openness; a visit to the site is, how¬ 
ever, impossible at this stage, He 
hopes we understand, He explains 
some rumours. Radiation is higher 
in Europe; Australia is nearer to 
China (which also does nuclear 
tests) than to Mururoa; and there 
have never been illegal burials in 
France. In no time a couple of 
meetings with local authorities are 
scheduled. We visit the department 
of public health and ask directly 
about the rumours, is the inci¬ 
dence of cancer higher due to the 
testing? Are evacuations to Paris 
done secretly? Are there more con¬ 
genital malformations than in 
other countries? 

The cancer issue would seem 
easy to answer, but not in Polyne¬ 
sia. "The register started in 1985; 
before that time no systematic col¬ 
lection of data existed," the official 
tells us. "But, no problem, if there 
would be more cancer due to ra¬ 
diation we would find out now, be¬ 
cause it has a time lag of decades 
before cancers develop. Cancer 
ranks number two on the top five 
mortality but one should not forget 
that the population grows older; 
now the life expectancy at birth is 
66 years for men and 72 for 
women. Furthermore, the lifestyle 
has changed completely." Indeed 
the number of obese people in the 
street is striking. There is no regis¬ 
ter for congenital malformations in 
the counlry_difficult to believe for 
a country in which nearly all 
women deliver in hospital. If data 
for the general population are lack¬ 
ing, what about data for the groups 
at risk: the site workers, in thou¬ 
sands; the military; the people liv¬ 
ing on nearby atolls who have sup¬ 


posedly been exposed to high nu¬ 
clear fallout during the atmos¬ 
pheric teste? "The surveillance of 
the workers is the responsibility of 
the employer," states the official. 
Me cannot provide follow up on 
the issue. "The follow up of the 
people on the nearby atolls is diffi¬ 
cult. There has been considerable 
migration, how to find the original 
group? it is too expensive and labo¬ 
rious. We have more pressing is¬ 
sues to address. Road accidents are 
the number one killer, especially 
among the youth. In fact we have 
the highest standardised number 
of deaths due to accidents in the 
world. We work hard and we have 
made progress, but we cannot do 
everything at once. We have made 
good progress with health over the 
last few years." 

Indeed, an extensive network of 
health posts covers all atolls. Most 
of the atolls are connected by a di¬ 
rect telephone system; if necessary, 
referrals by plane can be made. 
The country has 300 doctors and in 
Papeete there is a referral hospital 
equipped up to European stand¬ 
ards. It seems, however, that the 
costs of this system are not sustain¬ 
able without outside help. The 
contrast of the high level of care 
and the embryonic stage of data 
collection for the population at 
risk is striking and makes one sus¬ 
picious. 

A clinician we speak to later ex¬ 
plains that there is serious underre¬ 
porting of the number of thyroid 
cancers. "Thyroid cancer is far 
more common than reported and 
we definitely see it more than in 
France. This is not necessarily re¬ 
lated to radiation but may be 
caused by goitre. Goitre has a high 
prevalence in the area; it already 
appeared in Gaugin's paintings." 

15 000 litres of coconut milk 

The next day we visit the nuclear 
protection and safety institute. 
"Surveillance is done of the envi¬ 
ronment and the food chain for the 


whole of Polynesia," the director 
explains to us. Eater it turns out 
that they test food everywhere in 
Polynesia except for the test site. 
"The test site is not permanently in¬ 
habited and no food grows there," 
we are told. It still seems strange. 
We are oversaturated with figures. 
"One has to drink 15 000 litres of 
coconut milk from Tahiti to get the 
maximum intake of caesium 137." 
That seems difficult indeed. "The 
food with the highest radiation is 
being imported, Milk powder from 
Europe, contaminated after the 
Chernobyl incident, or mineral 
water with natural radiation yield 
the highest activity," he continues. 
The grays, curies, rems, and their 
modern successors sieverts and 
becquerels are all within reason¬ 
able limits. 

Another representative walks in: 

" 1 have worked for over 20 years on 
the atoll and swum there everyday 
in the lagoon." We understand that 
the dose of radiation due to under¬ 
ground testing, as they measure it, 
is minimal. But has it ever been 
measured by independent scien¬ 
tists? The three independent stud¬ 
ies to investigate the atoll that have 
been permitted by France have all 
suffered from the same restric¬ 
tions: too little time, limited access, 
and insufficient provision of back¬ 
ground data. And what is the long 
term outcome of the nuclear resi¬ 
due in the bottom of the atoll? It is 
difficult to imagine what is actually 
tested; is the hole definitely sealed 
off, why don't they test even 
deeper than the 1000 metres they 
reach now, do they work on the 
cavity left by the explosion, are all 
the test holes connected? The an¬ 
swer seems loo simple to be true: 
"The load is sealed off by the proc¬ 
ess itself and that is it." The opin¬ 
ion of the officials on the follow up 
of the workers is also simple: "We 
have no right to check on people 
after they quit their job. The envi¬ 
ronment is surveyed and as long as 
the radiation is within limits, there 
is no need to check the people." 
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The military doctor we spoke to 
is a nuclear specialist and he too is 
convinced of the minimal effect of 
the testing on the environment. 

"The levels are so low that we have 
problems with the threshold limits 
of our detection equipment. No, 
the environment will not suffer; 
there are even plans to make a na¬ 
tional park of Fangataufa_the abun¬ 
dance of birds is striking." What 
about the risk of cancer for the 
workers? "The risk with such a low 
dose of radiation is not known, but 
difficult to imagine." he says. What 
about the follow up of the military? 
"There are only a dozen military 
people who received a maximum 
dose of 15 rem in one incident. 
Doctors, especially radiologists, ob¬ 
tain the most radiation in Polyne¬ 
sia." 

Safe enough for the Cote 
d'Azur? 

Not being able to visit Mururoa, we 
try to visit a nearby atoll. "Does the 
boat sail regularly?" we ask a man 
from Gambler. "Yes," he answers 
decidedly. "How often?" "Every 
month." "And returning?" The man 
looks puzzled by the question, He 
shrugs: "The next month of 
course." The journey is abandoned. 
The rally tour of officials has ren¬ 
dered useful information. The ac¬ 
tual radiation from underground 
testing seems small. But all these 
figures are provided by the authori¬ 
ties. Why don't the authorities al¬ 
low in depth research at the atoll 
by independent scientists? This 
could effectively counter all the 
hysteria. Greenpeace never got 
permission to measure directly 
around the atoll. Their flagship was 
blown up by the French secret 
service in 1985, leaving one crew 
member dead (and the two secret 
agents sentenced to jail for 1.0 
years). Many Polynesians say "It* the 
testing is that safe, why don't the 
French do it at the Cote d'Azur?" 
Minimal radiation into the environ¬ 
ment doesn't exclude all risk. In 
Chernobyl too the authorities 
would tell you that the risk was 


zero. The risk of an accident can 
never be excluded, In 1985 the 
load exploded halfway in the shaft 
at 400 metres; in 1981 a typhoon 
hit the island, throwing a cement 
slab, and the nuclear waste that 
was stored underneath, into the la¬ 
goon. The outcome of the nuclear 
residue in the bottom of the atoll 
on the long term is unpredictable. 
Will it not leak and contaminate 
the environment? 

The lack of follow up of the peo¬ 
ple at risk is a serious omission. 1 
cannot state that all 
tests should be 
banned_some peo¬ 
ple argue that the 
nuclear threat kept 
the post-war world 
in a peaceful bal¬ 
ance. Minimal ethi¬ 
cal standards 

should, however, 
be adhered to. Poly¬ 
nesians shoulder a 
heavy burden of the 
testing. In 30 years 
their society 

changed from a 
"subsistence para¬ 
dise" to a money 
driven society de¬ 
pendent on France. 

Before, the inhabi¬ 
tants lived on fish; 
now croissants 
seem the staple 
food. This process 
has brought pro¬ 
gress, but has it 
brought happiness? 
il is the moral obli¬ 
gation of the 
French government 
to pay attention to 
these aspects and in¬ 
vest in forming a sta¬ 
ble society, instead 
of leaving be- 
hind_along with the 
kilos of radioactive 
material in the soil_a 
crippled society. Ac¬ 
tive follow up of 
workers and people 
being exposed to a 


high level of nuclear fall out at the 
time of the atmospheric testing 
seems indicated. This is extremely 
laborious but not expensive com¬ 
pared with the actual testing. If the 
French insist on continuing the 
testing they should take full re¬ 
sponsibility for the programme and 
do everything to protect the local 
population from the side effects of 
a show they never asked for. 

Source: Hans Veeken, in British 
Medical Journal (1995) ;311:497-9 
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They didn 't register us 

To Vassily Deomidovich Dubodel, who passed away in August 1988, 

and to all past and future victims of Chernobyl 

They did not register us and our deaths were not linked to the accident. 

No processions laid wreaths, no brass bands melted with grief. 

They wrote us off as lingering stress, cunning genetic disorders... 

But we are the payment for rapid progress, mere victims of someone else's sated afternoons 

it wouldn't have been so annoying for us to die. had we known our death would help to avoid 
more fatal mistakes and halt replication of reckles deeds! 

But thousands of 'competent' functionaries count our souls in percentages, their own hon¬ 
esty souls, long gone 

So we suffocate with dispain they wrote us off. 

They keep trying to write off our ailing truths with their sanctimonius lies. 

But nothing will silence us even after death, from our graves we will appeal to your conscience 
not to transform the Earth into a Sarcophagus! 



Issue on 


Lyubov Sirota 



ahead! Break some- 

(jOflr Thinking 

body's leg. You haven't 
caused him any harm. 

After all, given time the victim can re¬ 
cover, and that according to the nuclear 
establishment (the International Atomic 
Energy Agency and the International 
Council for Radiological Protection), 
means that he has not suffered any "det¬ 
riment" and hence he or she should not 
receive compensation for "bogus" com¬ 
plaints. 

In their way of seeing things, any ill¬ 
ness or damage done to the individual is 
not a "detriment" if the individual can 
recover with time. Thus, liquidators in 
the Soviet Union who received high ra¬ 
diation doses and whose blood counts 
are just beginning to become normal af¬ 
ter suffering ten years of debilitating 
damage to the immune system, did not 
suffer. Similarly all those who suffer 
non-fatal cancers due to radiation do not 
have a detriment. 

Only "severe" (another value judge¬ 
ment) genetic disease in live-bom off¬ 
spring is a detriment. Embryonic or fetal 
loss does not count neither do still— 
births or congenital malformations 
which are labelled by these worthies as 
non—severe and non—genetic. Death 
after the first two weeks of exposure to 
radiation, cannot be attributed to it. Nor 
can any death in which the victim did 
not have a verified acute radiation dose. 

No cancer can be attributed to radiation 
unless it has the approved latency period 
of ten years after exposure. Radiation 
promoted or accelarated diseases do not 
count. 

Victims produce scientific paper after 
paper trying to prove the harm caused by 
radiation and hoping for their "accep¬ 
tance" by the "recognised" authorities. 
These agencies just smile and stick to 
their value judgements. I mink we must 
begin to ridicule these value judgements 
rather than strain to keep proving the ob¬ 
vious. It has to be recognised that health 
effects of radiation are human rights is¬ 
sues They are not just technical or scien¬ 
tific issues. 

Rasalie Bertell 
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From the Editor's 


When Will They Ever Learn? 

Chernobyl was a disaster, right? It definitely was so for the people. People 
suffered and are still suffering the consequences of the worst industrial disas¬ 
ter in history. People not only of Ukraine, Belarus and Russia, but even of 
distant lands where the winds blew and fire rained down. In these times of 
"free trade" and freer conscience, no place is really safe from the long lasting 
■ poisons disgorged by the accident. 

But for some folks, the disaster at Chernobyl has been not a disaster but a 
marvellous opportunity to make more money and continue their power 
games. These folks are the guys in companies like Siemens, Framatome, GE, 
Wesunghouse, ABB and the like and their cronies sitting in government min¬ 
istries all over the world but especially in countries with heavily centralised 
decision making. 

The latest news on Chernobyl is that G7 and the European Union have 
signed a memorandum of understanding in which they have agreed to pay 
money to Ukraine to complete two unfinished Russian built reactors in ex¬ 
change for shutting down the reactors at Chernobyl. Yuri Kostenko has been 
the Ukrainian minister in charge of the Chernobyl clean up and replacement 
power negotiations. He is also a candidate to become the director general of 
the International Atomic Energy Agency. No wonder, he finds nuclear energy 
as the cheapest and best option for Ukraine. Like some lepers in Indian cities 
exhibiting their sores to collect money these Ukrainian officials have been 
trying to extort huge amounts of money (two billion dollars every year for 
the next 20 years) by playing continuously on Western fears of Chernobyl. 

It is indeed a wonder and a sad commentary on our times, that an accident 
which should have shut down nuclear industry world—wide has instead been 
used to support its revival, while the victims are left high and dry. What it 
shows is that how well the nuclear lobby is organised and how it has man¬ 
aged to control the debate Small, isolated antinuclear groups cannot fight this 
monster adequately. We need to recognise that nuclear industry is a global 
lobby which requires a global coordinated response. 

In this issue we examine the various failures that led to the accident at 
Chernobyl and also the reaction of the authorities to the disaster and the myr¬ 
iad ways in which the accident was 'managed'. We compare the Chernobyl 
scenario with the present Indian nuclear scene. This is all the more relevant at 
a time when Indian political establishment is hoping to become a Santa Claus 
of the nuclear industry. 

Some readers may find difficulty in comprehending the article "The Impos¬ 
sible Nuclear Explosion." It can be skipped on a first reading. We will supply 
interested readers who write to us the full text along with a glossary which 
might help in better understanding. However, its conclusions are important: 
firstly that the explosion at Chernobyl was a nuclear explosion and secondly 
that no containment in the world could have withstood it. This simple fact, 
that nuclear energy cannot be made safe by building bigger containment 
walls, has totally escaped not only the leaders of G7 and their Ukrainian 
counterparts but even supposedly hard-nosed bankers. 

We are extremely sorry for the long delay in the publication of this issue. 
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The Reasons Why 

In 1989 the Supreme Soviet of the USSR created a special commission to study the reasons of the Chernobyl acci¬ 
dent and to examine the actions of authorities after the accident. Included in the commission were about two hun¬ 
dred experienced specialists from different branches of science from the three republics which suffered most from 
the Chernobyl accident (Belarus, Ukraine, Russia). Deputies of the Supreme Soviet of the USSR from these repub¬ 
lics also took part in the activity of the commission. Expert subgroups studied 15 operating reactors of the RBMK' 
type at Leningrad, Smolensk, Kursk and Chernobyl nuclear power plants. They also collected, analyzed many 
materials possessed by different organizations and departments of different republics. Ordinarily these materials 
were not freely available and access to them was denied. 


Conclusions of the experts 

The primary cause of the accident was 
violations of mles of nuclear safety in 
design and construction of the reactor 
by scientific supervisor and Chief De¬ 
signer of the station. 

The main shortcomings of the reactor 
RBMK-1000 are: 

• high positive void coefficient of re¬ 
activity; 

• imperfect construction of rods of the 
reactor emergency system 

The emergency situation in the case 
of the Chernobyl accident was aggra¬ 
vated due to low standards of the regu¬ 
latory and technical documentation that 
could not provide adequate under¬ 
standing to the operators of neutron and 
physical characteristics of the core of 
the reactor. 

RBMK type reactors were in service 
since 1973. Several local emergency 
situations occurred: accident at block 1 
of the Leningrad NPP in 1975 during 
which 14 fuel elements were destroyed; 
accident at block 1 of the Chernobyl 
NPP in 1982; failed critical starts of 
blocks 3 and 4 at the Chernobyl NPP 
1981 and 1983 as well as failed critical 
start of the block 1 at the Ignalinskaya 
NPP in 1985. Adequate lessons were 
not learnt from these situations and the 
shortcomings they highlighted were not 
corrected. 

As can be seen from the above the 
most serious flaws which led to the dis- 
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aster were systemic faults. The actions 
of the operators, (who perhaps because 
of their thousand years of reactor expe¬ 
rience felt that nothing could possibly 
go wrong) precipitated the already pre¬ 
sent deficiencies of the system into a 
disaster However, the immediate reac¬ 
tion of the authorities as well as nu- 
cleocrats all oyer the world was to 
blame the operators. 

A Litany of Lies 

ies about Chernobyl started 

L long before Chernobyl be¬ 
came a household word. For 
a flavour, the following quotation from 
Bulletin of the International Atomic En¬ 
ergy- Agency (Volume 25 Number 2, 
June 1983) 

"The design feature of having more 
than 1000 individual primary circuits 
increases the safety of the reactor 
system-a serious loss of coolant 
accident is practically impossible." The 
Safety of nuclear power plants in the 
Soviet Union is assured by a very wide 
spectrum of measures, the most 
important of which are: 

• "High quality manufacture and in¬ 
stallation of components 

• "Checking of components at all 
stages 

• "Development and realisation of 
ways of localising radioactivity re¬ 
leased in case of an accident 


3 


"Realisation of technical and organ¬ 
isational measures to ensure safety at 
all stages of construction and opera¬ 
tion of nuclear power plants" 

The accident at Chernobyl on April 
26, 1986 demonstrated that all these 
statements were just plain lies. They 
had been made by authoritative scien¬ 
tists who were not supposed to be liars, 
but in their enthusiasm for the technol¬ 
ogy they got carried away. 

A lie repeated often enough and with 
enough authority becomes the truth. In¬ 
dia has no dearth of our own chhota 
Goebbels. Let us compare the above set 
of proven lies with what "Nuclear 
Power and You" a Department of 
Atomic Energy, Government of India 
publication has to say about the safety 
of Indian nuclear plants: 

"With more than 70 reactor years 
experience behind us, we can modestly 
claim that our nuclear power plants 
offer the greatest possible safety 
measures on par with the best in the 
world. This is the result of the state of 
the art technology employed in design, 
manufacture and operation of Indian 
nuclear plants. Reactors are housed in 
double containment and provided with 
foolproof triple back-up systems. To 
guarantee almost no leakage of 
radioactive elements into the 
atmosphere ." 

Reality Check: Before Chernobyl, 
the Soviets had had more than a thou¬ 
sand years of reactor experience and 
not a mere seventy. 
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Finding Scapegoats 


T welve years alter Bhopal 
we have yet to apportion re¬ 
sponsibility and punish 
anybody for the disaster. But then we 
are we. What about the Soviets? They 
did punish people and sentenced them 
to long prison terms. But this punish¬ 
ment was meted out only to the lowest 
mng: the operators. Even in the prole¬ 
tarian paradise, higher officials with 
contacts in the system escaped with 
light raps on the knuckles. Nuclear bi- 
rodori from all over the world closed 


man Depart¬ 
ment of Atomic 
Energy, in a 
public lecture at 
Bangalore on 
October 8, 

1990, that is 
fully four years 
after the Cher¬ 
nobyl accident 
and at a time 
when the above 
mentioned con- 



Ready for all eventualities! 

"Gennady Aleksandrovich and I have just 
been at block 4. It's an awful sight. There is 
a smell of burning and there is graphite ly¬ 
ing around. Where does the graphite come 
from?" 

The Minister turned to the director of the nu¬ 
clear power station. "Bryukhanov, you re¬ 
ported that the radiation situation is normal. 
What is this graphite ? " 

"It is hard even to guess The graphite that 
we got for building the fifth block is all in 
place, whole. At first I thought that it was 
this graphite, but it is all in place. We can't 
therefore exclude an eruption from the reac¬ 
tor. " ' 

"We can't measure radioactivity accu¬ 
rately", Shasharin explained. "We had one 
radiometer but it was buried somewhere." 
"It is outrageous! Why does the station not 
have the necessary instruments?" 

"The accident wasn't in the plan. The un¬ 
thinkable has happened" 


elusions should have 
been known to him: 

"The accident was the 
outcome of an 
amazingly large 

number of violations. 

A technical 

description of the 
accident scenario 
reads like a saga of 
repeated attempts by 
the reactor protective 
system to prevent the 
accident, each one 
foiled by the operator. 

A very brief 
discussion of the 
accident, giving only 
the basic essential 
parts, is as follows. 


From Grigory Medvedev: Chernobylskaya tetrad 1989 


ranks under the aegis of International 
Atomic Energy Agency (IAEA) and 
helped in perpetuating the myth that the 
accident was due to the perversity of 
the operators. 

The following is an account pre¬ 
sented by Dr. P K Iyengar, ex-chair- 


The accident 

Lhe un- , , . 

occurred during a 

test. This test was 

, supposed to be done 

ya tetrad 1989 11 . . . 

at a power level of 

about 800 MW. The 

. 1 RBMK reactor has a 

positive void coefficient below 600 
MW, and so it is not supposed to 
operate in this range. The operator 
forgot to enter 'holdpower' at 800 MW 
before power reduction. As a result 
power fell and went to very low power 
levels. Frantic attempts were made to 
prevent this. In the process, more and 


more control rods were drawn out a _ 

many trips were disabled. Finally the 
reactor was brought up to 200 MW, 
which is a forbidden zone. The test 
should not have been attempted in this 
zone, but the operators went ahead 
anyway. As part of the test they shut of 
steam to one of the turbines. This led to 
a rise in the Primary Heat Transport 
systems pressure and simultaneously to 
running down of the pumps connected 
to that loop. In this highly sensitive 
region, all these factors combine to 
give a resultant value for steam quality. 
In this case, it turned out to be more 
voidage (bubbles) in the steam. Since 
the void reactivity coefficient of RBMK 
is positive, this started introducing 
positive reactivity, and the reactor went 
prompt critical (in ordinary language 
exploded). The proposed test was not a 
routine test, but a special one attempted 
in an operating power reactor without 
proper planing". 

Reading this account, one is stmck 
dumb, not so much by the pig-hcaded- 
ness of the operators, but by the perver¬ 
sity of the system which allowed such 
expensive and dangerous plant in the 
hands of ill-trained and obdurate per¬ 
sons. And the second question that 
springs to mind is why was the test so 
important that it had to be conducted in 
an operating power reactor at the end of 
its fuel cycle when its inventory of haz¬ 
ardous radionuclides was the greatest? 
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A familiar Tale 


The following account from "The Leg¬ 
acy of Chernobyl" by Zhores Med¬ 
vedev does throw some light on the 
vexing questions raised above. 

A ccording to the Soviet re¬ 
port, Reactor No. 4 at Cher¬ 
nobyl, had begun operating 
in December 1983. But this is only 
partly true. The construction of the re¬ 
actor and all its systems was completed 
by then and it was launched (made 
critical in Indian nucleocratic terminol¬ 
ogy) on 20 December 1983. In the So¬ 
viet Union 22 December is a day of 
celebration for the workers in the en¬ 
ergy industry. ( This is the day when 
the profession is given press publicity 
and awards and bonuses are an¬ 
nounced.) There is usually a long .inter¬ 
val between the launch of a new reactor 
(which runs for a short while on much 
reduced power) and its full commercial 
operation. The schedule normally pre¬ 
scribes up to 6 months of tests and re¬ 
pairs. It often takes even longer to test 
all the systems. 

For purely political reasons (which 
certainly have nothing to do with 
safety), the administrators, engineers, 
scientists, workers and operators en¬ 
gaged in running the tests of Unit 4 
publicly undertook to reduce the time 
taken for the tests and to put the reactor 
into full commercial operation ahead of 
schedule. Such undertakings arc usu¬ 
ally made under pressure from ministe¬ 
rial and Party officials. 

Completing a project ahead of sched¬ 
ule is a rare event in Soviet industry 
and it brings enormous rewards and 
benefits. The Soviet report to the IAEA 
acknowledged that turbogenerator tests 
to use rotation energy had been done - 
and had failed - at Chernobyl before. 
The original tests had probably been 
done during the launching period be¬ 
tween 20 December 1983 to March 
1984, when they were much safer and 
when they could easily be repeated. 
The only way that the time allocated for 
testing a new reactor can be shortened 


is by reducing the number of tests and 
postponing some of them. 

Certifying that a nuclear power sta¬ 
tion is ready to operate is not a single 
act. Each system most be tested and of¬ 
ficially accepted by the administration 
of nuclear power station from the con¬ 
struction and assembly teams. During 
the trial of Chernobyl officials in 1987, 


A Clear Conscience 


"And since we couldn't do anything 
anyway, we had no problems with 
our conscience any more. If, for 
example, we were given an order to 
dig up the earth from the buildings to 
the fences: we just moved the fences 
and that was it Cleaning up just one 
part seemed like utter nonsense (as 
did the cleaning up of everything else 
while the power plant continued to 
spit out contamination), and so we 
simply decreased the measures of 
nonsense and started to fit our days 
in the categories of the comfort of 
this nonsense 

Source: Tiit Tarlap Chernobyl 1986: 
Memoirs of an Estonian Cleanup 

Worker 


it was admitted that reactor no. 4 had 
been cleared for operation, although the 
safety tests relating to the turbogenera¬ 
tor had failed. The trial was held in 
camera and the full text of the sentence 
was not published. But it seems obvi¬ 
ous that the acceptance document was 
signed on the last day of 1983 under 
pressure, in order to be able to declare 
that the works planned for 1983 had 
been fulfilled. In the Soviet system of 
planning there are annual targets based 
on a calendar year. If the station head 
Bryukhanov had not signed the act on 
31 December 1983, thousands of work¬ 
ers, engineers and his own superiors in 
the ministries and committees would 
have lost bonuses, awards and other ex¬ 
tras. 


It is now known that the experiment 
that was attempted on 25 April 1986 
was part of the tests which had been 
left incomplete at the end of 1983 and 
beginning of 1984. According to the 
Soviet report on the accident, it had 
been found (probably in the tests during 
the launching period in 1984) that the 
inertia rotation of the turbogenerators 
was insufficient to provide high voltage 
current for long enough to fill the gap 
before the electricity from the diesel 
generators became available. It seems 
likely that the engineers responsible for 
the electrical parts of the project sug¬ 
gested some alterations to the magnetic- 
field regulator. It would take time to 
make the alterations but a promise had 
already been given that the time taken 
to do the introductory launching tests 
would be reduced. The people in charge 
probably made a simple but irresponsi¬ 
ble decision -to postpone the tests until 
the next cycle. 

This kind of practice is not unusual in 
Soviet industrial constmction. Many in¬ 
dustrial objects are accepted by the 
relevant government commission with 
a long list on incomplete elements and 
operations which the construction team 
promises to complete after the object 
has been officially licensed. If the com¬ 
mission takes a strict line and refuses to 
sign an act of acceptance, no one re¬ 
ceives a bonus and basic salaries may 
be delayed. Everyone, including the 
government, is unhappy if the plan is 
registered as unfulfilled. The result is 
that it has become normal practice to 
accept as fully operational industrial 
objects that have not been completed to 
specification. 

Using the inertial rotation of turbine 
rotors is an important safety device of 
RBMK systems. The three emergency 
diesel generators cannot be started in¬ 
stantly. Cold weather probably affects 
the time it takes to start diesel gener¬ 
ators. For the Chernobyl generators, the 
specifications maintain that they re¬ 
quire 15 seconds to switch on and a fur¬ 
ther 30—40 seconds to produce the en- 
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Of course, it 

It is well known that in India—the land of honest politicians and the steel frame officials, 
such shenanigans as described above are just not possible. Thus, it is a great surprise to re¬ 
call that when Dr. P K Iyengar himself was about to retire as the Chairman, Department of 
Atomic Energy, unit-1 of the Kakrapar Atomic Power Station, was commissioned in a hurry 
despite the fact that the Emergency Core Cooling System failed the mandatory tests before 
the unit became critical. (See Anumukti Volume 5 No. 6 June/July 1992). In fact Mr. K. 
Natarajan who was the Chief Engineer, (Instrumentation and Control) and a member of the 
Kakrapar Design Safety Committee had specifically written: 

"The tests have been repeated and new operating points set. They are acceptable 
for KAPP-1 operation. However, a total integrated test with all the subsystems, 
components and logic functioning, should be done to confirm performance as per 
design intent in toto. This must be done in KAPP-2 as soon as the system is ready 
and any retrofitting found necessary based on this test should be taken up for 
KAPP-1." 

At the time an annoynimous B ARC scientist, who had sent this note to us, had written in his 
covering letter that: 

"ECCS has no back-up system and it is hence essential that the system is fully tested 
before the reactor goes into operation. The integrated testing of ECCS is practically 
possible only once during the light water comissioning stage when the Primary heat 
transport (PHT) system is pressurised and heated up. Once the PHT system is filled 
with expensive heavy water, the integrated testing of ECCS is not possible since it 
involves light water injection into the PHT system. It becomes impossible once the 
reactor goes into operation and makes the PHT system highly radioactive, and mis¬ 
deeds. This has almost become a culture in DAE." It is believed that actions by few 
top officials of this department who will be retiring shortly and hence would not be 
accountable for any future mishap are often responsible for irrational decisions" 


ergy necessary to run the 
emergency pumps. 

A 50-second gap in the 
circulation of cooling water 
through the core might be 
acceptable if large amounts 
of fission products have not 
accumulated in the reactor 
fuel. But fission products 
generate residual heat even 
in the shut down position. 

The problem is that 
RBMK-1000 is a system 
with on-load refuelling. In 
other words, individual fuel 
channels can be removed 
and replaced if necessary 
without shutting down the 
whole reactor. And this 
means that in a mature reac¬ 
tor, there are likely to be 
both fresh fuel channels and 
many that are approaching 
the end of their natural life 
and have accumulated fis¬ 
sion products. The cooling 
system serves each channel 
individually. If the water 
pumps are stopped older 
fuel channels may overheat 
and sustain damage very 
quickly. Thus anything that 
interrupts the pumping of 
cooling water through the 
reactor core is very danger¬ 
ous. The intention of the 
engineers to complete the 
work that should have been 
done before unit-4 was put into 
com¬ 
mercial operation and to provide the 
turbogenerators with an important 
safety device is perfectly under¬ 
standable. 

After the accident the only people 
openly held responsible, were local 
plant officials and engineers. However, 
the government commission which 
must have been created to supervise the 
completion of the project, and which 
was obliged to check all the necessary 
tests before signing the licensing docu¬ 
ments, must have consisted of compe¬ 
tent high officials representing relevant 
branches of industry, the State Commit¬ 
tee on Atomic Energy, the Ministry of 
Power, the Ministry of Medium Ma¬ 


chine Building and officials of the fire 
protection services, representatives of 
ministries which manufacture turbogen¬ 
erators, computer and control systems, 
representatives of the design bureaux 
and institutes which designed the pro¬ 
ject. One section of the commission 
would be people who had designed and 
built the project (they would have 
wanted an early completion date) and 
the other those who would operate it 
once it was tested and declared safe 
(they would normally want as little un¬ 
finished and untested work as possible 
to avoid future problems). If the rela¬ 
tionship between the two was purely 
commercial, it would be impossible to 
cut too many corners or to cheat. But in 
the Soviet Union (as in India still) the 


groups represent different ministries 
but the same owner - the state. And it 
is normally state and party officials 
who try to find a compromise between 
the two groups. The compromise usu¬ 
ally takes the form of an 'act of accep¬ 
tance' which includes a list of incom¬ 
plete tasks which the design and 
construction section promise to com¬ 
plete. All too often, however, the tasks 
are forgotten by the producers and must 
be completed by the consumers who 
were persuaded to accept the incom¬ 
plete object, this is the rule throughout 
Soviet industry, from the building of 
apartment blocks or silage towers to the 
building of very sophisticated industrial 
projects. 
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The impossible 
Nuclear 

Explosion ? 

Nucleocrats all over the world have 
repeatedly said that nuclear reactors 
cannot explode like nuclear bombs. 

This dictum has been repeated so 

often that even I had started believing Schematic of the Dama g e Caused by the Explosion 

in it. After Chernobyl a great deal of 

effort has been made to convey the 

impression that the explosion at Chernobyl was a steam explosion and a better Western type containment would 
have contained the damage. Below we present an analysis by D C Arnott and R D Green that clearly shows that 
there were two explosions and the second explosion was a nuclear explosion and that no containment in the world 
could have withstood it. In fact, the authors convincingly argue, that the fact that Chernobyl did not have a strong 
containment was a help, since the 2000 tonne concrete slab which covered the reactor core at Chernobyl and 
which was ejected during the first explosion, acted as a safety valve of a pressure cooker and thus prevented far 
more on-site damage from the second (nuclear) explosion,—Editor 



Introduction: 

In June 1990 an article appeared in 
"Nuclear Technology" called "An 
Analysis of the Physical Causes of the 
Chernobyl Accident". The authors 
(Jose Martinez-Val et al of Madrid 
Polytechnic University Institute of Nu¬ 
clear Fusion) cite results from extensive 
computer modelling based on the 
known Soviet data, from which the 
only conclusion consistent with scien¬ 
tific principles is that the primary cause 
of the destmction of Unit 4 on 26 April 
1986 was a nuclear explosion. This 
contradicts the report of the British nu¬ 
clear power establishment, which con¬ 
cluded that it was primarily a steam ex¬ 
plosion. The Spanish analysis, drawing 
upon 46 published studies of the catas¬ 
trophe, provides important evidence 
missing from the UK report. Also for 
the first time it unravels the mystery of 
why there were two explosions. 

The official United Kingdom Atomic 
Energy Authority report on Chernobyl 
issued two years after the accident in 
1988, was categorical on the point that 
the explosion at Chernobyl was not a 
nuclear explosion but a steam explo¬ 
sion. 


"In essence, the Chernobyl accident 
was a steam explosion...triggered by a 
prompt-critical excursion. Responding 
to press reports that this amounted to a 
nuclear explosion, it goes to some 
lengths to deny such a possibility in any 
reactor. 

The Chernobyl (RBMK) 
Reactor: 

It will assist understanding of what fol¬ 
lows if we begin with a brief descrip¬ 
tion of the RBMK reactor design (see 
Fig.). This is additionally necessary be¬ 
cause its radical differences from all 
other power reactors have led to mis¬ 
conceptions. 

The core consists of a large assembly 
of graphite blocks which from the main 
moderator. This is vertically perforated 
by nearly 1900 tubes, most of which 
contain the fuel rods made of enriched 
Uranium oxide pellets clad in Zircaloy; 
whilst the remaining tubes contain the 
control rods. 

Water, principally acting as coolant, 
flows upwards over the fuel rods, gen¬ 
erating steam at the top of the core. The 


steam is fed directly to turbogenerators, 
after which it is condensed and recy¬ 
cled into the reactor. There is no secon¬ 
dary steam-raising circuit, tinlike the 
Pressurised Water Reactor (PWR). This 
defines the RBMK as one type of Boil¬ 
ing Water Reactor (BWR). 

The fuel channels, also made of Zir¬ 
caloy, are pressurised in order that the 
steam shall be hot enough for effective 
electricity generation. These channels 
also provide containment in the event 
of leakage of radioactivity from fuel 
cladding failure. 

The rest of the core is enclosed in a 
leak-proof but unpressurised steel shell. 
Given the design, pressurisation of this 
shell is unnecessary. This has led to se¬ 
vere but misplaced criticism so impor¬ 
tant for our theme that it must be spelt 
out here. The misconception arises be¬ 
cause UK thermal reactors are totally 
enclosed in pressure vessels which (like 
the RBMK fuel channels) also act as 
containment. But the pressure itself is 
not needed for containment: it is em¬ 
ployed only because coolant, whether 
liquid or gas, extracts heat more effi¬ 
ciently when pressurised. However, 
loss of pressure in water coolant causes 
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a phase change from liquid to gas, 
which drastically reduces its ability to 
absorb heat. This weakness played a 
major part in the destruction of Cher¬ 
nobyl Unit 4. 

A final point, touching on the most 
difficult aspect of our analysis, will be 
helpful. It is that water is not only a 
coolant, it also absorbs neutrons and 
acts as a moderator. Loss of water in 
the RBMK, coupled with retention of 
the graphite moderator, thus contrib¬ 
uted to the Chernobyl disaster. 


It is estimated that about 1200 
gigajoules of energy were re¬ 
leased in Chernobyl eruption. 
1200 gigajoules are equivalent 
to about 0.28 kilotons of TNT. 
That is more than the 0.25 kilo- 
ton yield of some warhead used 
in battlefield nuclear weapons. 
Thus the Chernobyl eruption 
was a tiny fizzle of a nuclear ex¬ 
plosion in a device containing 
the potential fallout from 
roughly 100 Hiroshima and 100 
Nagasaki. 


Anatomy of An Eruption: 

All accounts agree that about a second 
after Unit 4 went prompt critical, there 
were two explosions. The first involved 
a reactivity burst to about 100 times full 
power, which the analysis by Jose 
Martinez-Val et. al. of the Madrid Poly¬ 
technic University equates to a release 
of some 200 gigajoules of energy. Yet 
the prompt-critical excursion ended 
only after the second explosion, almost 
five times more powerful, had ruptured 
the fuel rods and dispersed enough of 
them by ejection upwards from the 
now-exposed core. 

There is no dispute over what initi¬ 
ated the first explosion. As part of a 
mismanaged experiment, four of the 
eight main coolant pumps were shut 
down. The rapid fall in pressure caused 
water in the core to boil vigorously. 
Steam bubbles absorbed neutrons much 
less than did the water they displaced: 


with most control rods withdrawn to try 
to stabilise reactor power, the increase 
in neutrons raised reactivity: more 
steam resulted, and this "positive feed¬ 
back" process caused a violent reactor 
mnaway was checked only by the in¬ 
herent Doppler Coefficient effect 
whereby, as fuel temperature rises, the 
neutrons available for fission are re¬ 
duced, and with them reactor power. 
The Spanish analysis of what happened 
next: 

"A few tenths of a second after the 
first power burst, the bulk of the energy 
(initially deposited in the fuel) was 
transferred to the water in a very fast, 
non-reversible process very similar to a 
steam explosion. The heat transmission 
rate from fuel to the coolant was so 
high that convective streams could not 
develop within the water. The steam 
film and bubbles produced (on) the 
(fuel cladding) surface grew and ex¬ 
panded much faster than the boiling of 
the bulk of the water. The internal pres¬ 
sure of the bubbles increased so rapidly 
that the water was suddenly expelled 
from the reactor. The 'dried-up' reactor 
was much more reactive than the wet 
one, and a second reactivity trip oc¬ 
curred...In any case, this second power 
burst was stopped only by the destruc¬ 
tion of the reactor." 

Clear evidence that the core was dry , 
before the second explosion can be 
found in Fig. IC following page 5.50 of 
the United Kingdom Atomic Energy 
Authority's (AEA) report. 

Hence the first explosion occurred 
with the expulsion of water; while the 
second, which according to the Spanish 
analysis released about 1000 gigajoules 
of energy, was exclusively nuclear. 

Attempted Refutation by 
Nuclear Authorities 

The report brought out by UK Atomic 
Energy Authority (AEA) begins to try 
to justify its assertion that Chernobyl 
could not have been a nuclear explo¬ 
sion by describing a nuclear weapon- 
type explosion: "Weapons designers 
(achieve a nuclear explosion by) pro¬ 


ducing rapid increases in reactivity far 
beyond the 'prompt critical' state.Tn 
these circumstances the fission are due 
to fast neutrons, the time between suc¬ 
cessive fission is very short and mas¬ 
sive amounts of energy are released be¬ 
fore the material has time to blow itself 
apart and thus terminate the fission 
chain reaction." 

It argues: "Such an event cannot hap¬ 
pen in a thermal nuclear reactor..." 
(what is left unsaid is an implication 
that it can in a Fast Breeder Reactor, to 
which we will return)"...because the 
fissile material is mixed with a much 
larger amount of non-fissile material 
(Uranium 238) and also because (the) 
material rapidly dismpts (as it did at 
Chernobyl )bringing the fission process 
to an end...long before the reactivity 
reached the very high levels in an 
atomic bomb." 

It is true that the stmcture and iso¬ 
topic composition of the fuel in a ther¬ 
mal reactor differ from those of the fis¬ 
sile material in a weapon. That said, the 
same prompt neutron from U235 fis¬ 
sion cause the chain reaction in a ther¬ 
mal reactor and in a U235 bomb. The 
difference is that the chain reaction is 
controlled in a thermal reactor by main¬ 
taining a balance between the supply of 
the neutrons available for fission and 
their absorption by (he U238 (and also 
by the water coolant in the RBMK de¬ 
sign) or escape from the core. This bal¬ 
ance is mainly achieved by a combina¬ 
tion of increasing the efficiency of 
U235 fission through slowing down the 
prompt neutrons via the moderator 
(graphite in the RBMK), and adjusting 
the resulting reactivity level by insert¬ 
ing movable neutron absorbers— called 
control rods—between the fuel rods. 

However, uncontrollably fast power- 
level changes would occur even for 
slight reactivity adjustment were it not 
for the fact that a tiny fraction (less than 
1 % of the neutron supply is emitted af¬ 
ter a delay of 1/10 seconds. This "de¬ 
layed neutron fraction"—from fission 
products— is used by the reactor de¬ 
signer to allow slow enough reactivity 
changes for human control to be possi¬ 
ble. 
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Radiation 


The photo could be of a cornfield anywhere, 
but for the two forlorn, elderly gentlemen 
with Tolstoy beards standing in the foreground 


The taller one to the right holds out 
a loaf of a bread on white linen 
embroidered with a crewel flower that's upside 
down and hung over his unseen hands. 

The man on the left is hardly taller than 
what appears to be a bumper crop. 


He holds a makeshift banner that could belong 
to any hippie demo declaring MAKE LOVE 
NOT WAR or LIVE AND LET LIVE, 
but I can't 

decipher the black banner's Belarussian. 

The white letters look jumbled and words back 
to front, reminding me of what 'live'becomes 
when spelt backwards and what's hidden 
behind everything these men ^ Dopple^eff ect 
caught in a cornfield that could be po int first, we 

quoted earlier 
from the Span¬ 
ish analysis that 
th Greg Delanty 

™r~"::.:^.—::-—:..7rr:"z.ri= :efficient effect 


The UK nu- 
cleocrats but¬ 
tress their de¬ 
nial of such an 
eventuality with 
two more con¬ 
tentions. The 
report states: 

"In a power 
surge, even one 
in which a 
'prompt criti¬ 
cal' state is 
reached, the 
presence of the 
Uranium 238 
would reduce 
the increase in 
reactivity by 
absorbing more 
neutrons as 
they slowed 
down— the 
Doppler effect. 
More Impor¬ 
tantly, the ma¬ 
jority of fission 
would be 

caused by slow 
neutrons." 


What happened at Chernobyl was 
that the operators managed to put Unit 
4 into a condition where the delayed 
neutron fraction was swamped by an 
over-supply of prompt neutrons. This 
led to an uncontrollable prompt-critical 
excursion or power surge. All was lost 
when the water phase-changed to steam 
(a potentially fatal weakness in water- 
cooled reactors, as already mentioned). 
Neutron absorption was reduced, lead¬ 
ing to a second prompt-critically. These 
effects combined to cause what 
amounted to a very small, inefficient, 
but entirely nuclear explosion, which 
only stopped when the core blew itself 
apart, ending the chain reaction. 
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would have 

been overwhelmed in Unit 4. The AEA 
may in fact agree because, when dis¬ 
cussing the accident initiation else¬ 
where in the same report, it correctly 
states: "The void effect dominated the 
Doppler effect and made the power co¬ 
efficient of the reactor positive.". The 
AEA thereby rejects its own first con¬ 
tention. 

The AEA rates its second contention 
as more important: "...the majority of 
fission would be caused by slow neu¬ 
trons." Here it appears to ignore the fact 
that "slow" (i.e. moderated) neutrons 
can cause prompt-criticality. The word 
"prompt" only indicates a lack of de¬ 
pendence on delayed neutrons. As we 

9 


have explained, in a prompt-critical ex¬ 
cursion any fissioning by delayed neu¬ 
trons will be swamped by excess of 
prompt neutrons. Both contentions, 
therefore, are contradicted by reactor 
science principles. 

The AEA states that such a process 
would be brought to an end"...long be¬ 
fore the reactivity reached the very high 
levels of an atomic bomb." The Spanish 
analysis estimates that about 1200 giga- 
joules of energy were released in the 
eruption. One kiloton is 4200 giga- 
joules: so 1200 gigajoules are about 
0.28 kilotons. That is more than the 
0.25 kiloton yield of the W54 warhead 
fitted to a variety of US-battlefield nu¬ 
clear weapons in the early 1960s; while 
the smallest fission warhead made—lor 
a Special Atomic Demolition Mine— 
had a yield of 0.01 kilotons. 

Of course, 0.28 kilotons is insignifi¬ 
cant when compared to even the 13 
kiloton yield of the crude and ineffi¬ 
cient Hiroshima weapon. But what mat¬ 
ters is that no containment could with- 
stand it. This raise another point 
omitted by the AEA: it is well-known 
that reactors are much greater sources 
of contamination than weapons. The 
Hiroshima bomb contained about 15 kg 
of U235; while about 5 kg of Pu 239 
were used in the Nagasaki device. The 
core of Unit 4 is estimated to have con¬ 
tained about 1500 kg of U235 and 500 
kg of Pu 239 before it empted, apart 
from a huge inventory of other very 
dangerous fission products like Iodine 
and Caesium. Hence the Chernobyl 
emption was a tiny fizzle of a nuclear 
explosion in a device containing the po¬ 
tential fallout from roughly 100 Hi¬ 
roshima and 100 Nagasaki. 

In sum, the nuclear power estab¬ 
lishment admits that an uncontrollable 
prompt-critical excursion occurred 
which ended only after dispersal of the 
fissile material, but tries to divert atten¬ 
tion from the fact that this describes a 
nuclear explosion. It took the Spanish 
analysis to provide crucial facts (clearly 
available to the AEA) about the nature 
of the emption to establish that Cher¬ 
nobyl was indeed the world's first nu¬ 
clear explosion in a power reactor. 
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TESTIMONIES 


What was it like on April 26? 

We have taken the following from "Inside the Beast" by Sergei Kiselyov from the May/June 1996 issue of Bulle¬ 
tin of Atomic Scientists. For the sake of brevity the article has been edited but we would urge our readers to read 
the original as well as the other articles in this issue of the Bulletin which is their Chernobyl special. 


I t is still so much easier to 
immortalise the names, of 
those who perished than 
to provide for the living. There are liq¬ 
uidation workers, inhabitants of the 
Chernobyl zone, and children who in 
the past 10 years have been exposed to 
monstrous levels of radiation. Unfortu¬ 
nately, the government remembers 
them only on anniversaries. 


Yuri Korneev 


Yuri Korneev was assigned to work at 
Chernobyl immediately after graduat¬ 
ing from technical school in 1976. A 
turbine operator at Unit 4, he was on 
duty the night of the experiment that 
caused the accident. Today, Korneev is 
39, married, and has two sons. He be¬ 
lieves he was exposed to 710 roentgens 

T he responsibilities of a 
turbine operator in¬ 
clude making sure the 
turbine and auxiliary mechanism are 
functioning properly. 

On April 26, precisely at midnight, I 
started my shift. I knew that an experi¬ 
ment was planned for this night at Unit 
4. The seventh turbine was already 
taken off line, and the eighth turbine, 
which I operated, was next in line for 
shutdown and routine maintenance 
work. The internal energy experiment 
was supposed to be conducted on this 
turbine. Many turbine engineers, the 
chief engineer, and the shop superinten¬ 
dent stayed for the night shift to super¬ 
vise the experiment. 

An hour after I started my shift, the 
Unit 4 dispatcher informed me that the 
experiment was starting. I went to con¬ 


Most of the men I interviewed have 
remained silent for 10 years-not be¬ 
cause they were scared to talk about 
what happened at the Chernobyl power 
station at 1:24 a.m. on April 26, 1986, 
but they have been more concerned 
with how to survive and how to provide 
for their families in these complicated 
times. 


trol panel, as I had to perform all the 

steps necessary for the shutdown of the 
turbine. 

Usually, I went through a procedure 
without any problems. But this time 
something went wrong. At the moment 
the turbine stopped working, there was 
a sudden explosion in the area of the 
tubing corridor. I saw pieces of the re¬ 
inforced concrete wall begin to crum¬ 
ble, and the reinforced concrete roof of 
our Turbine 7 began to fall. 

In a few seconds the diesel apparatus 
kicked in, and emergency lights went 
on. I immediately looked at the roof of 
the turbine room. It was cmmbing in 
layers. Falling pieces of concrete were 
slowly coming closer to my turbine. 

It was all unexpected. It was difficult 
to figure out what was happening. The 
explosion and crumbling of the roof 
took only a minute, maybe even less. 
Right after mat, a shift supervisor, 
Boris Rogozhin, and the [now] de¬ 
ceased deputy chief engineer ran into 
the turbine room from the control cen¬ 
tre. I was ordered to take care of Tur¬ 
bine 8 and not pay attention to anything 
else. 


I interviewed many of them in their 
apartments. I was struck by the fact that 
their homes were all decorated "Cher¬ 
nobyl style," that is, in a somewhat pro¬ 
vincial fashion. More striking still was 
the fact those who suffered the most 
from the explosion at the nuclear power 
station were convinced that it should 
not be shut down. 


I will not go into technical details. 


Let me just say that I got lucky when, 
as a result of the explosion, the ceiling 
slabs fell from the reactor on the top of 
the seventh turbine room, which was 
turned off, and not on my Turbine 8.1 
was also lucky when, a few minutes af¬ 
ter the explosion, a multi-ton lead plug 
that closed a reactor channel fell within 
a meter of where I stood. 

I was completely in the dark. The 
senior of turbine management knew 
nothing. The shift supervisor knew 
nothing. No one knew anything, and no 
one knew what had just happened. In 
the turbine room there was equipment 
that was supposed to start working 
when the radiation level increased. 
However, the level of radiation was so 
high that this equipment failed immedi¬ 
ately. 

While I was busy with the turbine, an 
electrician, Baranov-who later died in 
the hospital in Moscow-ran in and 
started pumping out the hydrogen that 
cooled the turbine generator. His ac¬ 
tions prevented another explosion. 

After everything, was done, an eerie 
silence fell on the turbine room. There 


Anumukti Volume 9 Number 5 & 6 


10 


April / May/ June /July 1996 




In Pripyat, animals crawled, half alive, in 
terrible pain. Birds looked as if they had 
crawled out of water unable to fly or walk. 
Cats with dirty fur, like it had been burnt in 
places. There were hundreds of dead birds 
and most of the animals were blind. Most 
pets, particularly dogs were later killed by 
special teams of soldiers. Kindness de¬ 
manded it. 


was small balcony; Baranov and I went 
out for a smoke. Underneath us in the 
street we saw pieces of Unit 4 and 
chunks of graphite thrown there by the 
explosion. Only later we realize what 
the radiation level was like on the bal¬ 
cony and how many extra roentgens we 
were exposed to during our smoke. 

About two hours after the explosion I 
started to feel really sick. I had an acute 
burning sensation in my eyes, and they 
began to water. I was taken to the emer¬ 
gency room, along with Yuri Ver- 
shintn, the inspector on duty, who later 
died in the Moscow hospital. 

On April 27, a bus whose seats and 
walls were covered with plastic took us 
to airport. A special flight brought us to 
Moscow, and the same type of bus 
picked us up at the Moscow airport. 

I was in the hospital until July 14.1 
didn't have to have a bone marrow 
transplant, although there were willing 
donors. I was lucky; my body took care 
Nikolai Gorbachehko, a radiation moni¬ 
tor at the Chernobyl station, was at 

Nikolai Gorbachenko 


of itself. My diagnosis 
was radiation illness of 
the third degree. The 
highest level of radia¬ 
tion illness is the 
fourth. 

Our locksmith on 
duty that night, Andrej 
Tarmazin, is the only 
man alive diagnosed 
with the fourth degree 
of radiation illness. His 
exposure was 860 roentgens; mine was 
only 710. 

Incidentally, I didn't know this num¬ 
ber after the accident; it was concealed 
from us. I only found out three or four 
years ago. The Chernobyl fireman who 
died in Moscow and were buried at the 
Mitinsk cemetery were exposed to over 
2,000 roentgens. 

I don't know how and why I sur¬ 
vived. The doctors don't know either. 
In their reports they write 
that I do not have health 
complaints. They are right; I 
don't have any. The only 
thing is, I have two artificial 
lenses in my eyes, and my 
wife, on the other hand, is 
not feeling that. well. My 
younger son has stomach 
problems, the older one, 
heart trouble. 


Those who were at the station on the 
night of the accident get a lot of help 
from the current management of the 
Chernobyl power station. They have 
given us the extra money the govern¬ 
ment cheated us out of for the past 10 
years. My pension today is about $250 
a month. It’s better than it was before. 

Who is to blame for the accident? 
The operators were blamed for every¬ 
thing, and they still haven't been exon¬ 
erated. But blame can be assigned 
[elsewhere}. The blame falls on those 
who built the station quickly, and those 
who claimed to have finished each unit 
before the deadline, communist-style. 
Blame probably also fall on those who 
organised the experiment on April 26, 
1986. We received no instruction on 
that day, so cocksure were they that the 
atomic power station was safe and se¬ 
cure as an electric kettle. Nobody even 
thought it could explode. The people 
who were on duty that night, what did 
they do wrong? 


I haven't worked 
where after 
Chernobyl. 


any- 


work at the time of accident. He had 
worked at Chernobyl since 1976. Now 
42, he is married and has two children 
and a three-year-old grandson. He be¬ 
lieves he was exposed to 300 roentgens. 

R adiation monitors at the 
atomic power stations are 
like scouts during wars; 
they come in first and leave last. The 
radiation monitor measures radiation 
levels in the workplace before the 


workers come in. After the 
shift is over, he measures ra¬ 
diation levels again. 

My shift began at mid¬ 
night on April 26.1 had to 
take measurements in the re¬ 
actor rooms of Unit 3 and 4, 
and check the data units. I 
checked Unit 3; but on my way to Unit 
41 remembered it was in the process of 
being shut down, so I decided there was 
nothing for me to do there. I was really 


During my visit to Pripyat I saw soldiers and officers 
picking up graphite with their hands. They had buck¬ 
ets and were collecting it by hand. They poured it 
into containers. There was graphite lying around 
everywhere, even behind the fence next to our car. I 
opened the door and pushed the radiometer almost 
onto a graphite block. Two thousand roentgens an 
hour. I closed the door. There was smell of ozone, of 
burning, of dust and of something else. Perhaps this 
was what burnt human flesh smelt like. Having filled 
their buckets, the soldiers seemed to walk very slowly to 
the metal containers where they poured out the con¬ 
tents. You poor dears, I thought, what an awful har¬ 
vest you are gathering The faces of soldiers and 
officers were dark brown: nuclear tan. The weather 
forecasters promised heavy rain, and to prevent the 
activity being washed into the soil by the rain, people 
were being sent instead of robots, because there were 
no robots. 

Grigory Medvedev 


lucky that O wasn't at the reactor when 
it exploded. 

I returned to my duty room to have 
some tea. Then we heard a flat and 
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powerful thud. My colleague and de¬ 
cided the turbine operators had pro¬ 
duced a hydraulic hit, which sometimes 
happens during the shutdown of a tur¬ 
bine. At that moment we heard another 
flat thud. The lights went out; the light 
on the control panel of Unit 4 went out 
as well. Just as in a horror film, the 
blast blew out the double doors that had 
been latched. Black-red dust started 
coming out of the Ventilation vent. In a 
few seconds, the emergency lights went 
on. We put on our gas masks and tried 
to make a call, but the phone wasn't 
working. 

We had dosimeters that measured up 
to 3.6 roentgens per hour. They imme¬ 
diately went off scale. My boss sent me 
to Unit 4 to find out what the radiation 
situation was like there. I went to the 
turbine room and walked around. It was 
pitch black, but I had a powerful flash¬ 
light. There were pieces of concrete 
everywhere. With my low-power do¬ 
simeter, I wasn't able to measure the ra¬ 
diation level. I returned to my post and 
told my supervisors what I'd seen. 

Then two guys walked in. They said: 
"Hey. buddies, help us find a comrade 
of ours, Vladimir Shoshunok. He's 
been gone for 30 minutes and we ha¬ 
ven't heard from him. He’s supposed to 
be on the upper landing across from the 
turbine room." 

So I went the two men to look for 
their comrade. In the darkness we made 
our way through piles of rubble, and 
went up to the landing. Everything was 
in shamble, steam was coming out in 

Yuri Andreev 


In April 1986, Yuri Andreev was a sen¬ 
ior engineer at Unit 2 at Chernobyl. He 
had worked at the Krasnoyarsk and 
Smolensk power station before moving 
to Pripyat in 1982. Since 1991, he has 
served as president of the Chernobyl 
Union of Ukraine, an advocacy organi¬ 
zation for the thousands of Ukrainians 
who participated in the clean-up after 
the accident. Andreev is married, with 
two daughters. He believes he was ex¬ 
posed to 150 roentgens. 


bursts, and we were up to our ankles in 
water. We made our way to the struc¬ 
ture where the man we were looking for 
was supposed to be. We went inside 
and saw there was nothing-concrete 
slabs of the outside wall had been 
thrown to the street by the force of the 
explosion. It was night-darkness and 
dust everywhere. It was impossible to 
see anything. Even when you shone a 
light, the ray just vanished somewhere. 
We began to call to Valodya. 

Suddenly we saw him lying uncon¬ 
scious on his side, with bloody foam 
coming out of his mouth making bub¬ 
bling sounds. We picked him up by the 
armpits and carried him down. At the 
spot on my back where his right hand 
rested I received a radiation bum. He 
died at 6:00 a.m. in the Chernobyl hos¬ 
pital, never having regained conscious¬ 
ness. The two guys who looked for him 
with me later died in a Moscow hospi¬ 
tal." 

When I returned to my post, I put on 
dry clothes and changed shoes. As a ra¬ 
diation monitor, I understood what was 
happening and the fate that awaited 
everyone who was at the station that 
night. Then we received an order to 
look for; Valery Khodymchuk. Our 
search was unsuccessful. As we later 
learned, he died in the explosion. 

At 5:00 a.m, I started to feel terribly 
weak and nauseous. I was taken to the 
hospital. A friend of mine, who worked 
in the emergency room, saw me in the 
waiting room. He took me aside, gave 
me 500 grams of pure alcohol, and told 
t the midnight on April 25, 
1986, my shift ended. I left 
before Unit 4 exploded. I 


me to drink that.! drank it and washed 
it down with water. Then I called my 
wife and told her I was OK. Later on, 
the doctors told me that the alcohol, 
which I drank on an empty stomach, 
helped me a lot. 

On April 26 there were already doc¬ 
tors from Moscow in the hospital. 
Seven or eight of the most difficult 
cases were flown to a Moscow hospital 
on the same day. They all died in that 
hospital. The rest went to Moscow on 
the following day. I was in the hospital 
for six months, from April 27 to Octo¬ 
ber 27. It wasn't a pleasant sensation. 
You go to sleep at night not knowing 
whether you will wake up in the morn¬ 
ing. Many died-often those who 
seemed to be getting better. 

When I returned to Kiev in the fall of 
1986,1 received the lowest possible 
disability rating. I was given an apart¬ 
ment here, although I was also offered 
one in Moscow. I regret I didn't stay 
there. The Chernobyl workers who 
moved to Moscow receive a much bet¬ 
ter pension than we do in Ukraine. 

I worked until 1991. Then it became 
too difficult and I retired. Although my 
disability rating was increased, my pen¬ 
sion is small. My wife also doesn't 
work; she is sick. My children aren't 
doing well cither. Their blood tests are 
bad and they have constant headache. 1 
check into the hospital twice a year for 
a battery of tests. 



spent the night of the 25th-26 at home, 
and didn't hear the explosion. At 9:00 
in the morning, my wife returned from 
the market and said there were rumours 
in town that there had been an explo¬ 
sion at the station. I told her I didn't be¬ 
lieve it, and I took my daughter out far 
a walk. I saw the streets of our town 
Pripyat-with 55,000 inhabitants-bein 
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washed with a sudsy solution. There 
were also many police on the streets, 
and they were armed with automatic 
weapons. Although there were no signs 
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of panic, everywhere beer and Kvas [a 
fermented low-alcohol drink] where be¬ 
ing sold from the tap. 

After I saw all of this, I decided to 
walk to edge of town, where I could see 
the power station, which is located two 
kilometers outside of Pripyat. I saw that 
there was only a wall left of the central 
building of the station, the one around 
the reactor. There was no roof, grey 
smoke was rising above the mins. I un¬ 
derstood immediately that reactor fuel 
was exposed to the atmosphere. 


would ever happen. I saw parts of the 
reactor a person should see only once in 
his life-before the reactor goes on line. 
On the ground were pieces of the roof, 
thrown there by the force of the explo¬ 
sion, as well as dmms from the separa¬ 
tors, pieces of tanks from the emer¬ 
gency cooling system, and many other 
parts. It was obvious that the reactor 
was exposed to the atmosphere and 
"breathing." Toward evening you could 
see an even, dark purple glow above 
the active zone. 


air force's chemical defence unit charge 
of Ukraine's Radiochemical and Bio- 


On the way home I noticed that there 
were a number of armoured vehicles 
from army chemical intelligence, and 
soldiers with dosimeters. I asked one of 
the officers what the radiation level 
was. In response, he hastily blocked the 
scale from view and told me to mind 
own business. One emergency vehicle 
after another headed from the power 
station to the city hospital. 

On my return home, I didn't want to 
frighten my family, but I told them not 
to go out for any reason, and to wrap 
the shoes they had walked in today in 
wet rags and put them outside, and to 
conduct a through wet cleaning of the 
apartment. 

My shift at the power station began at 
4:00 p.m. [On the way to the station], 
the bus took a different route; it went 
on a detour past the cooling pond and 
the ruins of Unit 4. 

I realized that what I had seen from 
town was nothing. I couldn't have 
imagined that something like 
this 


logical Defence 

Col. Anatoli Kushnin he is married 


Col. Anatoli Kushnin, chief of the 
chemical defence air force division. 
Kiev military district, served in the 
Chernobyl zone from April 26 to May 
22, 1986. A member of the army since 
1968, Kushnin graduated from the mili¬ 
tary Academy of Chemical Defence in 
Moscow in 1977. At the time of the 
Chernobyl accident, he was chief of the 


and has two 
daughters. He 
believes he was 
exposed to 130 
roentgens. 


Our shift began with an order to shut 
down Unit 2. Everything started well, 
but then there was a glitch. During 
shutdown, the fourth turbine suddenly 
went off. Lights went out on the reac¬ 
tor's control panel. The alarm sounded. 
In a second the emergency light kicked 
in. But in this fraction of a second, I felt 
fully my helplessness before the nu¬ 
clear machine. I felt with sudden inten¬ 
sity what my colleagues had gone 
through the night before, when they 
couldn't control Unit 4. 

However, the shutdown of Unit 2 was 
successful, as well as the shutdown of 
Unit 1. [Unit 3 had been shutdown 
early in the day.] 

The next day, April 27; the evacu- 


Certainly Heroic, But Was It Worthwhile? 

Colonel Nesterov, was the first to fly a helicopter on a 'bomb¬ 
ing run'. He flew over the crator of the nuclear reactor. At 
110 metres over the crator the radiometer registered 500 
roentgen per hour. He could feel the heat from below. A 
mighty torrent of radioactive gas, ionized by neutrons and 
gamma rays, rose up. All this without respirators. The heli¬ 
copter was not protected underneath with lead. They stuck 
their heads out through the open door to aim at the nuclear 
crater and threw the sacks. The first twenty seven crews soon 
had to be sent to Kiev for treatment. The pilots began to find 
it hard to breathe. Throwing sacks had a significant effect on 
the active zone. The amount of radioactive dust emitted rose 
sharply particularly on the first day. People breathed all this. 
For a month afterwards uranium salts and plutonium were 
washed from the blood of these heroes. On subsequent days 
the pilots themselves began to put lead sheets under their seats 
and to put on respirators. 


ation of Pripyat 




residents began. 
My wife and 
children went to 
the Zhitomir re¬ 
gion, where my 
wife's parents 
lived. I re¬ 
mained at the 
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power station, as did all the station per 
sonnel. At first we were taken our shifts 
by bus, as before. Thus, during one 
round trip to work, we were exposed to 
5 roentgens, the maximum considered 
safe as an annual does. Later we were 
taken to work in armoured vehicles. For 
a while after the accident, the station 
cafeteria was closed; all the stores in 
Pripyat were also closed. The town 
looked abandoned and frightening. 

We were left to survive with an order 
to hold the station together. J didn't sec 
any outside help. We had no dosimetric 
devices; the once at our disposal didn't 
work. The most popular books for us at 
this time were whatever textbooks on 
haematology and civil defence we 
could find in the libraries. At least they 
provided some information on radiation 
and its doses. 

I continued working at the Chernobyl 
power station until 1988. Then began 
having problems with my health. I 
fainted at my work station several 
times. Incidentally, to maintain secrecy 
all the medical histories from 1986 
were destroyed in 1989. Station person¬ 
nel received new medical histories that 
no longer contained the results of their 
1986 blood tests or their diagnoses. 
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found out about the 
Chernobyl accident on 
the morning of April 26, 

1986, when I came on duty. The duty 
officer told me about the accident and 
fire at the Chernobyl power station. 

First. I tried to find out what the situ¬ 
ation was like at the station. I called the 
headquarters of the army's chemical 
defence forces for Kiev military region. 
The senior officer there informed me 
that the radiation situation was bad as a 
result of an accident, but that there was 
no precise data available. 

In the meantime, the headquarters of 
the Kiev military region ordered an im¬ 
mediate transfer of pilots from Kiro- 
vogradsky region to the air field closest 
to Chernobyl. At 11:30 p.m. the re¬ 
gional air force commander, Major- 
Gen. Nikolai Antoshkin, and I drove to 
Chernobyl. We approached the power 
station by 2:30 a.m. A red glow was 
over it. We passed the station and went 
to the town of Pripyat. The liquidation 
[cleanup] headquarters were located at 
the city hall. 

We immediately got to work. In order 
to put out the reactor fire, the decision 
was made to dump sand over it from 
above. It was necessary to form teams 
to fill sacks with sand, which we later 
dropped into the reactor core. Then we 
dropped lead into the reactor. There 
was a supply of boric acid at the sta¬ 
tion. We also dropped boric acid. Since 
the rods used in stopping a nuclear 
chain reaction are made of pure boron, 
boric acid could help to retard the reac¬ 
tion as well. 

All this work fell on military pilots. 
At the time, there were 80 helicopters 
and air-planes of various types de¬ 
ployed in Chernobyl. Every officer in 
our on-the-ground provision group was 
responsible for various aspects of this 
job. At the head of the chemical serv¬ 
ice, I was responsible for radiation 
safety on the staff, for preventing mili¬ 
tary personnel from being overexpose, 
and for recommending appropriate 
safety measures. For example, I told the 
helicopter pilots to cover the floor of 
their machine with sheets of lead. 


I was in Pripyat. The helicopter strip 
was located 11 kilometers from the re¬ 
actor. I used a deserted military airstrip 
midway between these two points as a 
decontamination station for helicopters 
and pilots. Special technology was sent 
there. After flying above the reactor, 
helicopters were washed with special 
solutions and their crews showered and 
received new uniforms and shoes. The 
helicopters were returned to their base 
practically clean. Those machines that 
couldn't be cleaned remained within 
the 30-kilometre zone. We left helicop¬ 
ter engine, which couldn't be treated 
chemically, there as well. 

Our military pilots worked zealously. 
I don't remember a single case when 
someone showed fear, a lack of disci¬ 
pline, or disobeyed orders. By May 4 
the pilots had buried the reactor core in 
sand despite conditions that were diffi¬ 
cult and dangerous. The dosimetric de¬ 
vices on these helicopters measured ra¬ 
diation levels of up to 500 roentgens an 
hour. In the first days after the accident 
those dosimeters went off scale. The 
crews were exposed to enormous radia¬ 
tion doses during their flights over the 
reactor. Pilots had to be substituted all 
the time; afterward, crews were sent to 
a military hospital in Moscow. Not all 
of them survived. Recently, military 
test pilot Anatomy Grishchenko died in 
the United States. He was the one who 
tried to lift a huge dome over the ex¬ 
ploded reactor with biggest helicopter 
in the world, the MI-26. He didn't suc¬ 
ceed, but he was exposed many times 
to huge doses of radiation. He wasn't 
even told about that for a while. 

Everything to do with radiation levels 
was top secret. In early June 19861 
signed for a coded government tele¬ 
gram received from Moscow listing 13 
pilots about the consequences of the 
Chernobyl accident. It included radia¬ 
tion levels, among other things. This 
coded telegram was signed by General 
Secretary Mikhail Gorbachev. 

I was also exposed to a significant 
dose. I was hospitalised with symptoms 
of radiation illness. My situation would 
have been worse had I not taken certain 
precautions while in Chernobyl. I be¬ 



lieve that cloth masks only protect res¬ 
piratory organs from large radioactive 
particles of dust, not from radioactive 
isotopes, which permeate the air. 

I saved my self with cigarette smoke, 
as strange as that may sound. Along 
with the inhaled smoke, isotopes of ra¬ 
dioactive iodine entered the lungs; then 
they got absorbed in the smoke parti¬ 
cles and were exhaled along with them. 
In short, I always had a cigarette in my 
mouth, believing that nicotine would be 



less dangerous than radioactive iso¬ 
topes. My first blood tests confirmed 
that they didn't get into my body in the 
first days of work at Chernobyl. Doc¬ 
tors couldn't believe that my tests re¬ 
vealed no abnormalities. 

Nevertheless, I can't call myself a 
healthy man today. My leg hurts, and I 
limp when I walk. Often I have head¬ 
aches. I head the Chernobyl Union at 
the central office of the Ukrainian Min¬ 
istry of Defence, which consists of 
military men who worked in the after- 
math of Chernobyl. Among other 
things, our organisation procured the 
right for the officers who were at Cher¬ 
nobyl to retire five years before the le¬ 
gal retirement age, with a full retire¬ 
ment package. 

I spend April 26 in a traditional fash¬ 
ion: I take a bottle of vodka and drink 
for those who perished at Chernobyl. 
However, I believe at this point the 
Chernobyl station should not be shut 
down. Its safety level right now is prac¬ 
tically 100 percent. If so much has been 
invested in its safety, why take it off 
line? 
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Valery Starodumov 


Utter Confusion 


Valery Starodumov, a senior engineer 
working in radiation safety, arrived at 
Chernobyl on June 6, 1986. His group 
of cleanup workers of "liquidators" 
were known as the "rooftop cats," be¬ 
cause they cleared the roof-and other 
areas-of the most dangerous materials 
before other workers came in. Today, 
Starodumov serves as chief of Ukrain¬ 
ian Department of Radioactive Waste 
Management and deputy director of the 
Ukrainian Government Committee on 
Nuclear Energy Uses. Now 52, he is 
married and has two children and a 
granddaughter. He believes he was ex¬ 
posed to 300 roentgens. 

T he day of my arrival at 
Chernobyl was my first 
day of work. When I ar¬ 
rived in the early evening of June 6,1 
found that there was no one to translate 
the operating manual for the two Ger¬ 
man robots, the F-l and F-2, that we 
needed to work on the remnants of the 
roof of Unit 4. It took me all night to 
translate the manual. 

Until June 19,1 worked on finding a 
place for a special laundry for washing 
and treating the clothes of the liquida¬ 
tors. I also tried to analyse the use of 
various protective substances and 
working clothes. 

Then I was assigned to group of jok¬ 
ingly dubbed the "rooftop cats" by the 
other .liquidation workers. This group 
consisted of 32 nuclear experts, drawn 
primarily from military ranks; it was 
given assignments in the most danger¬ 
ous and responsible areas. The head of 
the group, Yuri Samoilenko, later re¬ 
ceived the Hero of Socialist Fabour 
medal. 

The group's of primary responsibili¬ 
ties were verifying the structural integ¬ 
rity of buildings at the power station, 
evaluating radiation doses, identifying 
radioactive hot spots in certain areas 
around the power station, evaluating 
the possibility of removing fuel from 
the reactor taken off line, and other 
such tasks. 
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It is hardly surprising that in a situation of complete blackout of in¬ 
formation, a number of people responded to the rumours by rushing 
to leave via the road that led through the Red Forest'. Witnesses 
reported that along this road which was already 'shining' in the 
full force of radiation, women wheeled prams. There was no plan of 
evacuation and we did not know which blocks of Pripyat flats or 
which micro-regions had been placed in which villages. I still can't 
understand what scheme was used, who was sent where. I would 
phone a village council and ask "Do you have such and such par- 
entSi their children are looking for them". And the reply "We have 
such and such children without parents." One would sit all day 
and phone all the village councils in turn. 


Eater we evaluated the feasibility of 
doing certain kinds of work on the roof 
of Unit 4. On August 30, 1986, we re¬ 
moved the most radioactive objects on 
the roof with our own hands. We made 
it possible for the deactivation workers 
to enter the breach that we cleared. On 
this day each member of our group re¬ 
ceived a "hit" of radiation of 30-35 
roentgens. But we were able to lower 
the overall radiation field at the en¬ 
trance to this area from 1600 roentgens 
an hour to 800 roentgens. We did it by 
tossing the remnants of fuel assembly 
units thrown there by the explosion 
back into the reactor. 

Army chemical defence units fol¬ 
lowed us on the roof and into other ar¬ 
eas of the destroyed reactor. Many of 
them were exposed to high levels of ra¬ 
diation; I doubt that all of them are 
alive today. 

All the mistakes that led to high ra¬ 
diation exposure of liquidation workers 
had to do with the fact that the people 
doing the work weren't professionals. 
If we had prepared those who worked 
on the reactor roof more thoroughly, if 
we had given them a year-better yet, 
three year-of preparation^ for this pe¬ 
riod we had conserved the station under 
dust-suppressing elements to avoid the 
release of radioactive elements into the 
atmosphere; we would have avoided 


the high number, of causalities and 
saved our genetic heritage. 

In 1987 I was in the hospital from 
July to October. My hair fell but; three 
hot particles were found in my oesoph¬ 
agus and intestine. Since then I have 
not had particular health problems. The 
pension I received as a liquidator at the 
Chernobyl power station is laughable. 

It amounts to a little over $20 a month. 

As far as the urgent need to shut 
down the Chernobyl power station, I 
think it's a made up problem, more po¬ 
litical in nature than economic. The 
world says the station is dangerous be¬ 
cause it is located so close to Ukraine's 
European borders. However, if you 
compare the location of other power 
stations-Smolensk, Kursk, and Ignalia- 
that have the same kind of reactors as 
Chernobyl, they will be found to be 
even more dangerous to the West. I 
think the main issue here is the fight for 
a piece of the energy market. Recently 
a map from Germany and Austria came 
to my attention. You can clearly see 
lines going system. The high-voltage 
line from Chernobyl stops in Austria- 
Chernobyl still exports energy and 
someone is interested in getting rid of 
competition in this market. 

Source: Sergei Kiselyov. Bulletin of 
Atomic Scientists May / June 1996 
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Heroes Then, Zeroes Now 

It took the Soviet authorities some time to realise the true extent of the disaster on their hands. When they did, 
there were frantic appeals from ministers for volunteers to fight the invisible enemy 'radiation'. Many did volun¬ 
teer and there were many others who were conscripted against their will. What is life like for some of them and 
their families, ten years later. 


Vika Troschuk 

y husband was woken by 
an alarm on the night of 
26 April 1986. He came 
home the next evening. He was one of 
the drivers for the military motorcade 
which responded to the accident. Both 
trucks and drivers had to wait for some 
time in the "auburn forest" but their do¬ 
simeters were broken so no one knew 
what radiation doses they had received. 

In 1987 he suddenly lost his con¬ 
sciousness while driving and caused an 
accident. After that his health deterio¬ 
rated and he spent a long time queuing 
at hospitals where no examination or 
medical treatment was available. In 
1990, his health abmptly worsened. He 
spent six months in hospital having 
tests. He was diagnosed as suffering 
from nervous system deterioration 
caused by radiation and was registered 
as a second level disabled person. 

In autumn of 1994, he got worse. An 
examination in the Kiev based radio¬ 
logical centre found that his liver was 
inflamed. But there were no medicines 
to treat him and he was sent home. He 
went to the district clinics complaining 
of pains in his spine and was trans¬ 
ferred to a Crimean sanatorium. In 
March 1995, he was diagnosed as hav¬ 
ing cancer of the liver and he died in 
May. 

I am 49 and unemployed. At my age 
it is difficult-almost impossible to find 
a job. Chernobyl public organisations 
paid for his funeral. That is all. The 
state that killed my husband does not 
see the need to support the family. So 
survive if you can. 

Now Chernobyl has begun to cast its 
shadow over the life of my son, Ihor. In 
1988—1989 he was on military service 
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in Kovpyty, an area contaminated due 
to Chernobyl. Now, like my husband he 
is seriously ill. He is fading before my 
eyes and he does not even have the 
status of a Chernobyl victim. How can 
I, poor and stripped of everything help 
my son? Chernobyl took everything I 
had. We are now living like a piece of 
useless garbage on a human mbbish 
dump. 

Chernobyl took 
everything 1 
had. We are 
now living like 
a ple€e of 
useless garbage 
on a human 
rubbish dump. 


Vasiliy Osipovich Kotetsky 

I began to have health problems in the 
first few years, but I attributed them to 
the first hard months of adapting to a 
new environment, to family problem, to 
problems of employment and residence, 
and other causes. But over the past 
three years it has become worse al¬ 
though I don not smoke or drink exces¬ 
sive alcohol. Both my wife and myself 
are now certified as level 3 disabled 
persons. My children (my son aged 16 
and daughter nine,) also have health 
problems associated with the conse¬ 
quences of Chernobyl. We are a typical 
family of Pripyat liquidators. 

There is no rehabilitation and treat¬ 
ment centre for the Chernobyl victims 
in western Ukraine. District doctors 
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send us to different hospitals or to nar¬ 
rowly specialised medical departments. 
But our complicated medical problems 
need complex medical treatment. I do 
not remember a single day in the past 
two years that I have felt well. What 
can I do when my medical card re¬ 
peated confirms: second grade 
encephalopathy, dolichostigma, gastri¬ 
tis, cholecystitis, chronic prostatis, 
haemorrhoids, functional troubles of 
the left heart ventricle and other "mi¬ 
nor" conditions? What can I do when 
my wife and I have to often massage 
the legs of our daughter while she 
groans in pain trying not to wake her 
brother or the neighbours? 

They receive us at medical facilities 
but often do not register our visits. Sev¬ 
eral times a year we are sent to the ther¬ 
apy department, the neurological de¬ 
partment, to urology, or to surgery. But 
it is all a mere formality and does not 
really help. 

It is difficult to get a sanatorium 
voucher. We have to visit a lot of offi¬ 
cials and the state regulations on 
voucher distribution and compensation 
are amended every year. It takes a lot of 
time, effort and energy which is not 
worthwhile in terms of the medical 
treatment we receive or the improve¬ 
ment in our health. And it all costs so 
much. Where on earth are these free 
dmgs? The system for distributing 
compensation and payments to Cher¬ 
nobyl victims is bureaucratic and an af¬ 
front to human dignity. It is humiliating 
to show my certificates to everyone, to 
produce multiple copies of documents, 
to bow to every mandarin. 

We want to see our children make 
their own lives. We want to give them a 
little happiness. That is the main pur¬ 
pose of our lives now. 
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Eugenia Dudrova 

I was friends with Olga from our early 
childhood, as far back as I can remem¬ 
ber. We were more than sisters-we 
were inseparable. We entered school 
together, studied in the same music 
classes, spent all our spare time to¬ 
gether. 

In the spring Olga felt worse and doc¬ 
tors found that she had sarcoma-a 
deadly tumour. Almost immediately 
they carried out surgery and she felt 
better for several days. But then the un¬ 
bearable pain began again. Olga was 
very upset that she could not play piano 
for long. We had a dream to study in 
the conservatory after finishing school. 
You cannot imagine how determined 
she was to overcome her disease but 
she was soon in hospital again. 

Olga's legs became paralysed and 
shortly after that her arms too. My 
mother told me that my friend would 


die soon. I could not believe it. I dreamt 
that one sunny day a miracle would 
happen and we would mn home hand in 
hand away from that awful hospital. 

But there was no miracle. She prayed 
for help but we could not help her. 
Doctors refused to give her morphine 
saying they were short of the dmg and 
could not use it all for one dying per¬ 
son. One of the doctors told us to take 
the child to die quietly at home. 

1 do not know how to live without her 
now. I know that I could never find an¬ 
other such friend. I have lost half my 
life, half of myself. Why did adults cre¬ 
ate such a disaster? We did nothing 
wrong. I and my friend were only three 
years old when the. reactor exploded. I 
wonder if I face the same fate? 

Source: Testimonies: 

Chernobyl Papers 1 Greenpeace 



Containing the Uncontainable 

A disaster is not just the initiating incident. It is also the response of the system to the original incident. 
Proper mitigation efforts can do much to reduce the effects of even serious accidents. As the following 
article shows, at Chernobyl many of the steps undertaken towards mitigation were of no help at all. Lack 
of previous planning and an overwhelming desire to hide the facts from the people were the prominent 
causes for the often unnecessary excessive radiation exposure. 


Suppressing Truth Was A 
Greater Priority Than 
Helping The Victims 

he Chernobyl accident ex¬ 
posed glaring weaknesses 
in the Soviet system: its 
backward technology, its sloppy safety 
standards, its inability to admit failure. 
It brought to the surface many of the in¬ 
justices, inefficiencies, and secrets that 
the government "had tried to keep hid¬ 
den. 

Old habits die hard. Ten years after 
the accident, many bureaucrats in the 
former Soviet Union, particularly in 
Russia, are still too secretive and too 
much given to obfuscation. 
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Heroic, but ineffective 

By the time of the Chernobyl accident, 
Soviet citizens had become masters at 
avoiding accountability for mistakes 
and failures. Perhaps no other statement 
quite capture the essence of this lack of 
responsibility as one allegedly made by 
a NIKIET specialist, whose organisa¬ 
tion (the Moscow-based Scientific Re¬ 
search Institute of Power Engineering) 
designed the RBMK reactor series. 
When asked to aid in clean-up and miti¬ 
gation efforts, he was widely quoted as 
saying: "This is no longer a nuclear re¬ 
actor. Our expertise is in nuclear reac- 
tor...so let others clean it up." 

And so began an accident contain¬ 
ment and mitigation effort portrayed by 
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Moscow as one of the most difficult 
and heroic engineering tasks ever un¬ 
dertaken. In reality, the period to the 
end of November 1986, during which 
the sarcophagus was constructed, was 
marred by an inept and reckless attempt 
to conceal the extent of the accident- 
despite the fact that unwitting "volun¬ 
teers" (including former Soviet dissi¬ 
dents and political prisoners) risked 
their lives in several ineffective acci¬ 
dent-management actions. 

The Governmental Chernobyl Com¬ 
mission (headed by Deputy Chairman 
of the Soviet Council of Ministers 
Boris Scherbina) was formed during the 
morning of April 26, 1986, and in a 
manner that resembled a cry to arms, 
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rallied major Soviet organisations and 
people to mitigate the consequences of 
the accident. It was clear from the start 
that no concrete emergency plans had 
been previously formulated-no one was 
prepared to respond to an accident of 
this magnitude. 

II was not until midday on Sunday 
April 27 that anyone in Moscow had 
any official idea what had happened. 
People from the station had surveyed 
the remains of the reactor building in 
the early morning hours of the 26th, but 
they were either afraid to report what 
they thought had happened, or they 
were simply not believed. 

Through most of the first day, Gen¬ 
nady Shasharin, a key Soviet energy of¬ 
ficial, thought the core was being effec¬ 
tively cooled by water. Based on this 
and other incomplete information, the 
central authorities in Moscow did not 
immediately sense the urgency of the 
situation and delayed, for example, the 
evacuation of residents from what later 
became the 30-kilo-mcter Exclusion 
Zone. They didn't want to create panic. 

Significantly more radioactivity was 
released into the atmosphere than So¬ 
viet authorities were willing to admit at 
the first major Chernobyl conference, 
the IAEA's Experts Meeting in Vienna, 
in August 1986. 

This does not imply that during the 
active phase of the accident Soviet offi¬ 
cials knew that the helicopter campaign 
had not covered the core. They almost 
surely believed that the helicopter 
crews had been successful. But the time 
of the August meeting, the officials had 
had ample time to examine the remains 
of Unit 4 and to conclude, as is obvious 
from photos, that the core had not been 
covered. 

The scientific finding that the core 
had not been smothered after all under¬ 
mines one of the central tenets of the 
official Soviet version of the Chernobyl 
clean-up campaign: the cult of the 
brave Chernobyl helicopter crews who 
took actions meant to put out the fire, 
and whose youthful deaths are hon¬ 
oured by a special museum in Kiev. 
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The Verdict of the 


Disastrous consequences of the Chernobyl accident: 

• A huge territory (up to 160 thousands square kilometers inhabited by over 9 
million people) was contaminated with long-living radionuclides 

• Big part of arable land was excluded from economical activities 

• Millions of people received significant doses (the collective dose of Soviet 
soldires that took part in liquidation of the Chernobyl accident in 1986—1988 
was higher than 2.64 millions manrem) 

• 190,000 residents of the affected areas had to be relocated to clean areas 

• There was a sharp increase in somatic and oncological (children's thyroid 
cancer) diseases; also there were phyetiological stresses that have significant 
influence on social-physichological state of population. 

It is now recognised by specialists that protection measures as well the 
measures undertaken for localising the accident were not sufficient. Some¬ 
times they were not effective at all. 

The low efficiency of the protection measures was mainly due to the con¬ 
cealment of information about the scale of the accident. Absence of legislation 
regarding radiation protection of the population was another reason. The sys¬ 
tem of informing about the emergency situation at the NPP was not actualized 
and no recommandations on the necessary measures of radiation protection 
were given to public. 

The regime of radiation control was put in force only 20 hours after the acci¬ 
dent. The headquarters of civil defense of adjacent regions of Belarus and Rus¬ 
sia were informed about the accident too late. Another complication arose 
from the fact that the Chernobyl NPP administration could not understand the 
dire necessity of timely radiation monitoring. This monitoring was carried out 
only 12 hours after the reactor had exploded. Some places in the plant had ra¬ 
diation levels up to 200 Rems per hour but because of inadequate monitoring 
these places were needlessly frequented resulting in a lot of unnecessary 
doses. 

It was only two hours after the accident that, iodine prophylaxis of the plant 
shift personnel began. The iodine prophylaxis of the Pripyat resident began 
10-12 hours after the explosion. 

The absence of necessary coordination between the Ministries of Health of 
the USSR and of Ukraine caused ten days of delay in taking the decision about 
iodine prophylaxis for residents living in the 60-kilometers zone. As a result of 
such delays a lot of children received thyroid dozes higher than 500 rad. 

In spite of significant material expenditure and participation of a great num¬ 
ber of soldires the efficiency of decontamination was low. The positive results 
of such actions were achieved only on the nuclear power plants sites. In other 
areas the decontamination had no desired results and only caused the addi¬ 
tional irradiation of liquidators. From 1990 the scale of decontamination had. 
decreased to minimum. 


18 


April / May/ June /July 1996 



Clearly, these "liquidators" were brave 
and selfless. They were also, unfortu¬ 
nately, used by Soviet authorities to 
create an impression in the coming 
months and years that something had 
been successfully done to contain the 
accident. 

In August 1986, when Academician 
Valery Legasov, head of the Soviet 
delegation to Vienna, was faced with 
the fact that release of radioactivity be¬ 
gan to increase on April 30th and May 
1st, and that mitigation efforts appar¬ 
ently had been unsuccessful in stem- 

"The people 
would not 
understand. We 
have to be Been 
doing 

somethins.!" 


ming these release, he reportedly ex¬ 
claimed: "The people would not un¬ 
derstand. We have to be seen doing 
something!" Later that year, Legasov 
told the Soviet Academy of Sciences:" 
I did not lie at Vienna, but I did not 
tell the whole truth." Legasov commit¬ 
ted suicide by hanging himself at home 
on April 26, 1988, two years to the day 
after the accident. 

There seemed to be an overriding de¬ 
sire by the government to convince the 
people of the Soviet Union and of the 
world that things were under control, 
and that the heavily damaged reactor 
building was isolated and secure. As it 
was being constmcted-and to this day 
the most visible and attention-drawing 
symbol of triumph over the accident, 
the sarcophagus, was consistently por¬ 
trayed as a tremendous concrete-and- 
steel engineering achievement that 
tightly retained radioactive debris. Fur¬ 
ther, the government claimed there was 
a complete accounting of the initial in¬ 
ventory of fuel and fission products. 


In May 1991, Richard Wilson, pro¬ 
fessor of physics at Harvard, spoke that 
first International Sakharov Conference 
on Peace, Progress, and Human Rights 
in Moscow. Based largely on extensive 
private conversations he had with Rus¬ 
sian scientists, he summarised several 
ways in which the Soviet government 
had attempted to control or censor in¬ 
formation about the consequences of 
the accident: 

• On Legasov's instructions, about six 
pages concerning radioactive re¬ 
leases in Belarus were removed from 
official report just prior to the Au¬ 
gust 1986 IAEA meeting and were 
not discussed. 

• Several pages detailing the large 
quantifies of radionuclidesdeposited 
100 kilometers and more Northeast 
of Chernobyl in the Bryansk oblast 
of Russia were removed from the re¬ 
port following directives from the 
Soviet Central Committee. 

• Dosimeters in the possession of phy¬ 
sicians and private individuals who 
had worked in the mitigation efforts 
following the accident were locked 
up by the KGB. 

• Publication of' 'unauthorised'' meas¬ 
urements of radioactivity were for¬ 
bidden-even as late as 1990. 

• Physicians in Ukraine and Belarus 
were forbidden to mention radiation 
in their medical diagnoses. 

• Appeals by private individuals in 
Belarus that children not be allowed 
to drink milk in the first weeks of 
May 1986 were stopped for fear 
such warnings might cause panic. 

• Health records of the "liquidators" 
(soldiers and others who constructed 
the sarcophagus and did clean-up 
work in the zone) disappeared after 
their work was completed. (Since 
the collapse of the Soviet Union, 
these data have slowly begun to sur¬ 
face.). 

The range of the Soviet deception re¬ 
garding Chernobyl seems endless. Con¬ 


sider the sarcophagus, which one So¬ 
viet document called a "concrete cube." 
The amount of concrete claimed to 
have been used to construct the sar¬ 
cophagus range from 300,000 to 
410,000 cubic meters. However, if one 
simply takes the cube root of this range 
of values,, the dimension of a pure 
block of concrete with these volumes 
would be in. the range of 67 to 74 me¬ 
ters on a side, This is larger (and cer¬ 
tainly taller)than the actual sarcopha¬ 
gus, which is mostly empty space. 

According to the structural drawings 
of the sarcophagus, the amount of con¬ 
crete actually used in constructing the 
sarcophagus was about 161,000 cubic 
meters, which is still a lot of concrete. 
But a great deal of it leaked through 
holes in the reactor building onto the 
grounds of the station, or was used to 
cover the ground to shield workers. 

The net affect of the government's 
propagandists claims was to draw at¬ 
tention away from the affected people 
and the extensive contamination of the 
environment, including great tract of 
agricultural land, and focus it on the 
sarcophagus, which represented "vic¬ 
tory" over the accident. The Soviet 
leaders themselves wanted more than 
anyone else to believe that most of the 
contamination was contained within the 
sarcophagus, and so the stage was set 
for the creation of a myth that would 
remain unquestioned for several years. 

"They should have given a little 
thought to the problem before acting so 
haphazardly," is the restrained assess¬ 
ment outside experts often make of the 
Governmental Commission's methods. 
Rather than carefully thinking through 
mitigation efforts, the Governmental 
Commission's intention were dictated 
by the passion to remain in control. For 
example, one must question the wis¬ 
dom of constructing an 8.4 Kilometre 
perimeter wall, which was sunk into the 
ground to a depth of 30 meters. The 
project, known as Casa Grande , was 
abandoned when only partially com¬ 
plete. It was supposed to surround the 
station and stop the spread of radionu¬ 
clides to nearby bodies of water. 



The project was abandoned because 
by the time the workers were ready to 
extend the wall through the "Red For¬ 
est" (so named because the trees turned 
reddish before dying), the army had not 
got around to decontaminating the area. 
One bureaucratic tie-up led to another 
and the project was eventually "forgot¬ 
ten." 

Meanwhile, the partially constructed 
section of the underground wall be¬ 
tween the station and the Pripyat River 
acts as a dam. The result: the level of 
the ground water had risen to within 4.5 
meters of the surface by 1992, accord¬ 
ing to Aleksandr Borovoi, head of the 
Department of Radiation Research at 
the Kurchatov Research Institute in 
Moscow. That is, the ground water 
level, which seems to have reached 
equilibrium, is much closer to the con¬ 
taminated now than in 1986. 

Another line of defence that was as 
ineffective as Casa Grande was the 
valiant attempt by miners and engineers 
to constmct a heat exchanger below the 
core by tunnelling beneath the founda¬ 
tion of Unit 4. The reasoning: In the 
event of a much-feared "China Syn¬ 
drome," there would be one more bar¬ 
rier between the ground water and the 
molten core. The project was under¬ 
taken Well after the active phase of the 
accident, and when it became clear 
there was no danger of a melt-through, 
it was abandoned. Workers in the area 
now call it the "Moonshine Still," be¬ 
cause of its complex array of cooling 
pipes. 

How much fuel? 

No one actually knew how much nu¬ 
clear fuel was left inside Unit 4 after 
the accident, nor did anyone know its 
condition well enough to predict its fu¬ 
ture behaviour. Preliminary analyses of 
hot particles in Sweden and Germany 
indicated that approximately 3 to 6 per¬ 
cent of the mass of the core, or about 
6.7 metric tones, had been released be¬ 
yond the bounds of the station. Based 
on these early results, the Governmen¬ 
tal Commission hastily decided that 
96.5 percent of the initial 190.2 ton fuel 
load was still located within the core re¬ 


gion. This official estimate became the 
ultimate arbiter, the criterion to support 
the notion that the fuel had been ac¬ 
counted for and was tightly held within 
the sarcophagus. It was the key bit of 
the data with which to convince the 
World that everything was under con¬ 
trol. 

The Soviet leaders themselves, it 
seems, wanted to believe this, even if 
based on questionable evidence. For 
example, one of my colleagues recalls 
an incident at the Kurchatov Institute in 
which measurements by the Igla Sys¬ 
tem (a wand like probe suspended from 
a helicopter) were presented and inter¬ 
preted. In analysing the Igla date, it was 
concluded that the largest amount of 
fuel was contained within the reactor 
core area. Following this, an internal 
document was prepared detailing the 
locations and quantities of fuel within 
the reactor building. 

The document seems to have been 
used to provide information to the 
IAEA's Experts Meeting in August 
1986. Unfortunately, not only there-was 
almost no fuel in the reactor core area 
(the core shaft is virtually empty), but a 
few years later, when researchers en¬ 
tered the area of the Central Hall to ex¬ 
amine more closely the remains of the 
reactor, the Igla detector wand was 
found to be jutting partially out of the 
southern spent-fuel pool, approximately 
12 meters from the reactor shaft, and it 
remains there to this day. 

How much radioactivity was released 
into the environment? That is still a 
contentious question. In 1986, the So¬ 
viet estimated 50 million curies. In my 
study, I concluded that the release of 
volatile radionuclides at Chernobyl was 
actually two to three times the Soviet 
figures. That was in line with earlier 
Western suspicions regarding the re¬ 
leases, and the estimates arc compatible 
with early satellite imaging investiga¬ 
tions. 

In fact, a recent publication by the or¬ 
ganisation for European Cooperation 
and Development presents the findings 
of Swedish investigator Lennart Devell, 
which suggest an even greater total re¬ 


lease of about 200 million curies, if one 
adds the contribution of the volatile iso¬ 
topes, iodine 133, caesium 136, and tel¬ 
lurium 129. 

Sadly, these higher release estimates 
support conclusions drawn by medical 
experts in a recent study by the World 
Health Organisation, which directly 
links the marked increase of childhood 
thyroid cancers and other maladies oc¬ 
curring in Belarus and Ukraine to re¬ 
leases of radioiodine from the accident. 

An invincible bureaucracy 

Ten years after the accident, Chernobyl 
is plagued by bureaucratic inertia. It is 
not always clear who is in charge of 
what in the zone. Every organisation 
associated with Chernobyl or the zone 
attempts to aggrandise its role. Organi¬ 
sations with curious acronyms such as 
Derzh Kom Atom, MinChemobyl, 

MinEcoBezpeka, ISTCShelter, and 
NVO-Pripyat all claim at least some ju¬ 
risdiction. 

The station controls access to the sar¬ 
cophagus, and it is not eager to permit 
scientists to conduct research if their 
findings might help tip the scale to¬ 
wards eventual closure of the station. It 
is no wonder that people in Ukraine 
often describe the zone and the work 
there as bardak-a Russian word that lit¬ 
erally means "whorehouse," but collo¬ 
quially implies complete confusion and 
disorder. 

The conditions under which scientists 
work at Chernobyl can only be de¬ 
scribed as tragic. There is a core group 
of about 30 of them struggling with, an 
"invincible" bureaucracy that serves 
only to impede their work. 

Today, a brief tour of the zone will 
show anyone that little work has been 
done to properly dispose of now-radio¬ 
active equipment used during construc¬ 
tion of the sarcophagus. Located just to 
the west of Unit 4 is an entire field of 
contaminated, uncovered, and rusting 
machinery and supplies. 

Moreover, approximately 25 kilome¬ 
ters Southwest of the station near the 



small village of Rasokha are two " ma¬ 
chine graveyards" shopping-centre¬ 
sized areas full of fire trucks, military 
vehicles, and helicopters used in 1986 
during construction of the sarcophagus 
and decontamination of the surround¬ 
ings. All of these are contaminated and 
standing in the open, surrounded by a 
double barbed-wire fence-with holes. 
Astonishingly, workers in the zone, in¬ 
cluding some of the scientists and tech¬ 


nicians, frequently cannibalise this ra¬ 
dioactive equipment for spare parts. 

The dollar curtain 

One of the terrible ironies of Chernobyl 
is that the world's worst nuclear-power 
accident has been so thinly investi¬ 
gated. Only 30 or so dedicated scien¬ 
tists struggle to find enough gasoline to 
drive to the reactor where they risk 
heir lives to make their measurements. 


Over the past decade, the lack of con¬ 
tact with Western colleagues for these 
scientists has also taken its toll. While 
the iron curtain is long gone, it has been 
replaced by a "dollar curtain." With the 
economies of the newly emerged re¬ 
public struggling to fulfil basic needs, 
financial realities limit scientific ex¬ 
changes. 

Alexander Sich 
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Lessons Not Learnt 

What if an accident on the Chernobyl scale were to happen in India? What would be the response of the 
authorities? Would the experience of earlier disasters like Bhopal or Chernobyl help other victims? 


India, the answer in 
short is no. The nu- 
cleocrats have been so 
busy in denying that accident can hap¬ 
pen at all, that they have not bothered 
very much with learning what Cher¬ 
nobyl could have taught them. 

Worse than having no plan! 

The first and foremost point that strikes 
one about Chernobyl is the absence of 
previous planning. If only the authori- 
ties'had known what to do in case of an 
emergency, one would not have wit¬ 
nessed the bungling described earlier. If 
only the firemen would have been 
trained earlier on the hazards associated 
with radiation, they would not have 
picked highly radioactive graphite with 
bare hands, would not have dawdled 
over a smoke in areas of intense radia¬ 
tion. If only more working dosimeters 
were available, authorities could have 
had much earlier warnings of the sever¬ 
ity of the disaster. If only iodine tablets 
had been distributed previously in the 
health centres of the region, the chil¬ 
dren would not have taken in high 
amounts of radioactive iodine in their 
thyroids and would not have suffered 
high incidence of thyroid problems. If 
only more doctors were previously 
trained in recognising radiation symp¬ 


toms they would not have had to learn 
everything on the fly. If only... 

Till 1987, Indian nuclear power 
plants did not have emergency prepar¬ 
edness plans at all. Like the Soviet 
authorities, Indians too felt that an acci¬ 
dent was so unlikely that there was no 
need to prepare for one. Also the argu¬ 
ment went that planning for a possible 
accident would create panic amongst 
the populace who had been fed stories 
of the impossibility of an accident in a 
reactor. One fallout of Chernobyl was 
that emergency plans were prepared 
and periodic drills have been held. 
However, the plans have been made 
with such a singular lack of imagina¬ 
tion, that they are worse than having no 
plan at all. 

Getting contaminated in 
order to avoid contamination 

In Chernobyl all the people living in 30 
km radius had to be evacuated. The ac¬ 
cident was not just one explosion on 
April 26. The reactor continued to spew 
radioactivity on and on for well over a 
fortnight before things came under rela¬ 
tive control. During this fortnight, 
winds did not remain confined to just 
one direction, they changed course. So, 
at different times, different regions of 
the country were affected. Also, de¬ 


pending upon the rainfall patterns, 
pocket’s hundreds of kilometres away 
from Chernobyl were severely contami¬ 
nated. Absence of measuring equip¬ 
ment and trained personnel meant that a 
number of such regions were not de¬ 
tected quickly. The authorities in fact 
transferred some of the evacuated 
population from near Chernobyl to 
such areas and then found that these ar¬ 
eas were themselves as badly affected 
as regions near Chernobyl, and thus 
there had to be a second evacuation. 

Let us consider the Kakrapar evacu¬ 
ation plan in the light of this experi¬ 
ence. The plan confines itself to just 16 
kilometres radius since doing anything 
more would mean evacuation of such 
large numbers that even our can-do 
everything authorities feel it to be be¬ 
yond their capacities. The whole area 
has been divided into 16 sectors, num¬ 
bered from A to P in a clockwise direc¬ 
tion and the plan is that if the wind di¬ 
rection is towards sector A, then the 
population from there would be moved 
to schools in villages beyond 16 kilo¬ 
metres in section D (See figure). In case 
the wind direction is towards sector B, 
the plan calls for the evacuation of the 
population in that sector towards sector 
E, and so on clockwise for all sectors. 
This plan is totally oblivious of the ge¬ 
ography of the area. The river Tapti 
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Kakrapar Nuclear Power Plant 
and Surroundings 


runs from East to West, and the only 
bridge is near Mandvi about 5 km from 
the plant. Thus in this plan, if you hap¬ 
pen to live anywhere in sectors B, C, D 
or in sections J, K or L, then you would 
have to cross the river by going to 
Mandvi. Thus, in case the wind is in. 
any of these directions, people will first 
have to travel opposite to the wind di¬ 
rection to get to the bridge getting 
themselves contaminated in the process 
in order to escape the contamination in 
the first place. Of course India being 
the land of Vayu and Maruti, we can 
order the winds to continue flowing in 
one direction only while the evacuation 
takes place. 

This is just one of the many obvious 
follies of the plan. It envisages keeping 
whole towns like Vyara (population 
40,000) in a high school which can't 
even accommodate 5000 people packed 
like sardines. Or a town like Mandvi 
(population 15,000) and two other vil¬ 
lages are to be accommodated in the 
primary school of a small town of Man- 
grol whose total population is less than 
7,000. Such absurdities are of course, 
no concern to people asked to devise an 
emergency plan to satisfy international 
pressures. Things like the total absence 
of toilet facilities etc. are way beyond 
their ken during emergencies. A sure¬ 


fire recipe for epidemics 
to follow the accident. 

Most of our reactors are 
fairly close to state 
boundaries. This is a gen¬ 
eral feature of reactors 
world-wide. Beneficiaries 
are generous in sharing 
risks with non-beneficiar- 
ies. However, the emer¬ 
gency plans are state civil 
authorities concern and 
thus Gujarat has no emer¬ 
gency plan for Tarapur 
whereas Maharashtra has 
none for Kakrapar though 
both the reactors are close 
to the state boundary. 

Anything connected 
with nuclear is a state secret 

The absence of previous planning is 
only one of the points raised by Cher¬ 
nobyl. The other major point is the ob¬ 
session with secrecy which denied peo¬ 
ple information about the status of the 
disaster and their own health for years 
on end. It is this feature of Soviet style 
which Indian officialdom has embraced 
with gusto. Thus although emergency 
preparedness plans have been prepared 
for whatever they are worth, they are 


not available to the general public even 
after repeated requests. The nuclear 
authorities will refer you to the civil 
authorities and the civil authorities will 
in a civilised manner inform you that 
only nuclear authorities are authorised 
to divulge the plan. It is another matter 
all together that people living near such 
hazardous facilities have no scmples in 
obtaining such information clandes¬ 
tinely. 

Surendra Gadekar 



Nucleocrots of the World, 


Unite! 

About 25 percent of the core was scat¬ 
tered in and around the remains of the 
reactor building, and almost 4 percent 
dissipated into the environment-pro¬ 
ducing radiation contamination that 
was detectable over the entire northern 
hemisphere. 


T he International Atomic En¬ 
ergy Agency (IAEA) still 
clings to the myth-first 
promulgated by the Soviets-that 5,020 
metric tons of sand, clay, dolomite, bo¬ 
ron carbide, and lead dumped from the 
helicopters in the first few days after 
the Chernobyl accident found their 
mark and succeeded in smothering the 
"burning" Unit 4 core. 

But it is now clear that the helicopter 
pilots did not cover the core. Rather 
with pinpoint bombing accuracy per¬ 
formed under extremely hazardous con¬ 
ditions, these brave pilots managed to 
smother the infamous "red glow," 
which was thought to be the burning 


core. Unfortunately, the red glow is 
now widely assumed to have been only 
a minor portion of the core, thrown up 
and away from the reactor in the devas¬ 
tating steam explosion. The location of 
the red glow was 12 to 15 meters from 
the reactor core shaft, on the floor of 
the Central Hall, which was left 
roofless by the explosion. 

About 71 percent of the fuel in the 
core (roughly 135 metric tons) re¬ 
mained uncovered in the reactor shaft 
after the explosion. Eventually the fuel 
melted through the reactor's lower lid 
and flowed into the lower regions of the 
reactor building, where it cooled and 
hardened into lava-like substance. 


The bottom line: most of the core re¬ 
mained in the Unit 4 building, as the 
Soviet later said. But instead of being 
smothered, the core remained exposed 
to the environment, releasing radioac¬ 
tivity into the atmosphere for nearly 10 
days, at which point the remnants 
cooled down on their own. 









IAEA: Hand in Glove with 
the Soviets 

Even today, the IAEA's official posi¬ 
tion, first expressed in INSAG-1 the In¬ 
ternational Nuclear Safety Advisory 
Group's review of the Soviet Report 
presented in Vienna in August 1986— 
support the Soviet version of events. It 
concludes that "accident management 
actions taken at Chernobyl were, gener¬ 
ally, quite successful." Dumping the 
materials into the reactor shaft, the re¬ 
view added, "stabilised the situation at 
an early stage." 

The IAEA's defence of this position, 
based preliminary on information pro¬ 
vided by Soviet government, seems 
particularly awkward today, because 
data and analysis indicating that the 
core had not been smothered became 
available in the West at early as 1989. 
Even more embarrassing, is that the 
IAEA itself sponsored a 1990 report by 
Aleksander Borovoi, one of the key sci¬ 
entist investigating the Chernobyl acci¬ 
dent. His data clearly indicated that the 
Core was not covered by the materials, 
and that approximately three times 
more caesium 137 was released into the 
atmosphere than the Soviet had admit¬ 
ted. The IAEA apparently ignored 
Borovoi's work. 

My research at Chernobyl, which par¬ 
tially drew on the courageous work of 
Borovoi's and his Russian and Ukrain¬ 
ian colleagues, eventually led to a 
broad reappraisal of the accident and its 
consequences. The main intent was to 
recreate the sequence of events during 
the nine days following the explosion, 
when the destroyed reactor was actively 
releasing radionuclides into the envi¬ 
ronment. 

After my findings became known in 
early 1994, Morris Rosen, deputy direc¬ 
tor of the IAEA, noted that he had 
flown over the reactor in May 1986, 
and he could vouch for the fact that 
"the material certainly got into the core 
region." My work, an IAEA spokesper¬ 
son told a newspaper reporter in 1994, 


was "flawed and not worthy of serious 
attention." 

Indeed, it is aerial observations of the 
destroyed reactor that were more likely 
to be flawed. For one thing, the 2,000- 
metric tons Upper Biological Shield- 
the reactor's "lid"-was perched, at 
cockeyed angle, above the reactor well, 
blocking the view into the reactor core. 


Need to be Sceptical of 
Official Russian Data 

During the general discussion, the 
chairman Dr. Shigematsu, stated 
that there were no cases of paediat¬ 
ric cancers of the thyroid in Russia. 

The Russian physician who pre¬ 
sented 67 cases of thyroid cancers in 
children, recently operated in a cen¬ 
tre close to Bryansk, stated the con¬ 
trary. The chairman indicated he 
had been informed that there was 
no epidemic of thyroid cancer in 
Russia, during a medical conference 
on the same subject in Japan, less 
than two months earlier. The expla¬ 
nation for this misunderstanding, 

I was the fact that, within a few 
months, the official attitude has 
changed: in Russia, facts regarding 
thyroid cancer may now be publish¬ 
ed. 

1 . i 

Meanwhile, over the years, the scien¬ 
tists who have actually entered Unit 4, 
at great personal risk, have taken about 
200 bore samples and have made 
enough visual and robotics observa¬ 
tions to conclusively prove that virtu¬ 
ally none of the material from the heli¬ 
copters entered the core shaft. If it had, 
significant amounts of it would have 
been found in the lava like remnants of 
the core. In fact, only traces were 
found. 

In retrospect, the IAEA's approach to 
Chernobyl should surprise no one. Af¬ 
ter all, the IAEA is in the business of 
promoting nuclear energy, not discour¬ 


aging it. For ten years, the agency has 
attempted, to downplay the conse¬ 
quences of the accident. In 1987, for 
example, well before information began 
to filter out the Soviet Union on the 
true extent of the accident, an IAEA re¬ 
port reassuringly said, "If anything, 
there will be a modification downward 
of early calculations of risks and pre¬ 
dictions of health consequences." 

And, too, the IAEA has been mark¬ 
edly unaggresive in questioning official 
Soviet and Russian Chernobyl data and 
analyses because the Soviet Union (and 
now, Russia) plays a significant role in 
the governance of the IAEA. 

For several years after the accident, 
the IAEA seemingly ignored specialists 
from republics other than Russia, which 
dominated the Soviet central govern¬ 
ment. But Russian data were controlled 
and often suspect: Russia had 11 Cher¬ 
nobyl-type reactors essential to power 
production, and thus it had clear politi¬ 
cal need to minimize the consequences 
of the accident. 

Dealing almost exclusively with the 
Russians, however, not only restricted 
IAEA access to information, it alien¬ 
ated the IAEA from the people of 
Ukraine and Belarus, the republics 
most affected by the accident. The 
IAEA didn't help matters by derisively 
labelling as "radiophones" those who 
were genuinely attempting to draw at¬ 
tention to the accident's health effects. 

To battle over the body count misses 
the point: Is not one victim enough to 
condemn a reactor design long known 
to be deficient? However, the IAEA at¬ 
titude has been characterised by Deputy 
Director Rosen's careless statement at 

Vienna conference in August 1986: 

* 

"Chernobyl shows us that even in a 
catastrophic accident, we are not talk¬ 
ing about unreasonable numbers of 
deaths." 

Alexander Sich 
Bulletin of Atomic Scientists 




Verdict on Health: Plenty to Worry About 


A s recently the summer of 
1994, the British Medical 
Journal was headlining its 
editorial on Chernobyl "Probably noth¬ 
ing to worry about". 

Unfortunately there's plenty to worry 
about: Scientists were expecting that 
the first disease to appear would be leu¬ 
kaemia since that is what had been ob¬ 
served amongst the Hiroshima and Na¬ 
gasaki survivors. Everyone is now 
agreed that, although childhood leukae¬ 
mia have not shown that sharp an in¬ 
crease, there is a dramatic and increas¬ 
ing incidence of thyroid cancer in the 
most contaminated areas. 


continue to produce electricity since 
Chernobyl was one of the largest elec¬ 
tricity generating station in the Soviet 
Union. Liquidators are under perma¬ 
nent stress, especially as nobody is in a 
position to indicate the actual conse¬ 
quences for their health because of their 
engagement. 

The other group are the more than 2 
million inhabitants of the region 
around Chernobyl, living in contami¬ 
nated parts of the three CIS-countries, 
Belarus, Russia, and Ukraine. Their 
situation differs from that of the liqui- 


The Scale of the Problem 

Dr. Valery S. Sorokine, from Russia, 
said that there were 80 million persons 
irradiated in the country. This figure in¬ 
cludes persons living in areas of Russia 
where earlier accidents and routine 
dumping have occurred. Besides Cher¬ 
nobyl, there is the Altat, Chelyabinsk, 
Oural, Kazakstan, Kola, and many 
other territories contaminated by nu¬ 
clear wastes, accidents or atomic explo¬ 
sions. In this country, control groups 
must be selected in clean zones, which 
may be difficult, as 17 million hectares 
are contaminated. 


Several scientific meetings were or¬ 
ganised in connection with the 10th an¬ 
niversary of the Chernobyl disaster. 
The World Health Organisation (WHO) 
planned the first of this series from No¬ 
vember 20 to 23, 1995 in Geneva. At 
this conference, results of the "Interna¬ 
tional Programme on the Health E ffects 
of the Chernobyl accident (IPHECA) 
pilot projects, and related national pro¬ 
grammes, were presented. 

Who are the affected? 

Those affected fall mainly in two 
categories. One are the liquidators- the 
men and the women called in to clean 
up immediately after the accident. They 
should be the first to feel the effects 
from Chernobyl. Studies reported to 
the WHO from Ukraine and Belarus are 
beginning to suggest that cancer is in¬ 
creasing among them, but the results 
are far from conclusive. No one even 
agrees how many liquidators there are. 
The WHO figures of 800,000 was 
briskly dismissed as grossly exagger¬ 
ated by Leonid Ilyin from the Russian 
Federation Ministry of Public Health. 
Ilyin says the real number was closer to 
200,000. 

One of the reasons why such a large 
force was conscripted to decontaminate 
the reactor surroundings was that the 
neighbouring units I, II, and III could 


The epidemic of thyroid 
cancers is likely to continue 
for decades and involve 
many thousands of 
children. As many as 40% 
of the children exposed to 
the highest levels of fallout 
from Chernobyl when they 
were under a year old 
could go on to develop 
cancer as adults. 


dators. The intensity of irradiation may 
have been less than for liquidators, but 
the duration of exposure to radiation is 
much more prolonged, already a dec¬ 
ade. The assessment on the actual risk 
for the population has to be studied by 
the medical community. Much less is 
known for such a chronic situation, 
compared with the risk following an ir¬ 
radiation limited in time. Chernobyl 
could give an opportunity to learn pre¬ 
cisely the clinical risks associated with 
low dose radiation. The consequences 
of such studies will allow to take pre¬ 
ventive measures in the future. 


For Dr. Y. Korolenko, Minister of 
Health of Ukraine, 30 million inhabi¬ 
tants drink water contaminated with ra¬ 
dionuclides. He indicated that 600.000 
square Km. had to be abandoned, this 
includes fertile soils, and 40% of the 
forests of the country. Today more than 
one million persons are living in con¬ 
taminated areas, with more than 5 Cu¬ 
rie/square metre. 

For the Vice-Minister of Health of 
Belarus, Dr. N A Krysentko, 23% of 
the national territory is contaminated, 2 
million persons-including 410.000 chil¬ 
dren- have been or still are irradiated. 

Millions of refugees exist world¬ 
wide. However, when evacuated from a 
radio-contaminated area, refugees can¬ 
not consider returning home for their 
life-time or a very long period. The ab¬ 
sence of such hope affects hundreds of 
thousands; this has detrimental psycho¬ 
logical consequences. Furthermore, the 
200.000 refugees are aware that they 
have already been irradiated before 
leaving their homes, i.e. they are at 
higher risk than others of suffering 
from cancer or giving birth to deformed 
children. Unfortunately, nobody in¬ 
forms them accurately about the risks. 

Thyroid Cancers in Children 

Before the accident in the regions 
surrounding Chernobyl the annual inci- 



dence in the children under fifteen 
years was 0.5 per million children (a 
similar incidence as in the UK). 680 
cases of thyroid cancer have now been 
co nf irmed in Belarus, Ukraine and Rus¬ 
sia since the accident; the cases are 
concentrated in an area where rain de¬ 
posited the heaviest iodine contamina¬ 
tion, more than 200 kilometers north of 
Chernobyl. The incidence in the Gomel 
region of Belarus is more than 100 per 
million. The epidemic is likely to con¬ 
tinue for decades and involve many 
thousands of children. According to 
Dillwyn Wil li ams of Cambridge Uni¬ 
versity, as many as 40% of the children 
exposed to the highest levels of fallout 
from Chernobyl when they were under 
a year old could go on to develop can¬ 
cer as adults. 

Iodine deficiency 

The exact cause of the increase in 
thyroid cancer is still not clear. The in¬ 
cidents in children bom more than 6 
months after the accident seems to be 
much lower, suggesting that early inha¬ 
lation and ingestion of radioactive io¬ 
dine were responsible. It is not clear at 
present whether iodine-131 is solely re¬ 
sponsible, or whether other short-lived 
isotopes (iodine-130,132, 133 and 135) 
are implicated too; the amount of io¬ 
dine-133 released was almost a third of 
that of iodine-131. Uptake of radio-io¬ 
dine was further increased because re¬ 
gions surrounding Chernobyl are defi¬ 
cient in iodine, and iodine deficiency 
disorders (e.g., goitre) are common; 
and for the same radio-iodine intake, an 
infant would receive about ten times 
the absorbed thyroid dose as would an 
adult. 

The surgery of such cancers is devas¬ 
tating, with the risk of harming the 
parathyroid glands. As a consequence, 
treatment of children with thyroidec¬ 
tomy is very difficult, and costly. This 
represents a dramatic health problem 
for countries in severe economical cri¬ 
ses. If there exists a concomitant defi¬ 
ciency of parathyroid hormone, the 
therapeutic measures to be taken be¬ 
come even more problematic. 


The atomic industry promoters, claim 
that thyroid cancer is the only neoplasm 
associated with the accident, and fur¬ 
thermore that this kind of cancer is usu¬ 
ally not lethal, because it is easy to 
treat. This is contrary to the truth and 
cynical. Treating malignant and endo¬ 
crine diseases in small children is much 
more difficult than treating the same 
condition in adults. 

Some scientists assumed that the in¬ 
crease in thyroid cancer was just due to 
'ascertainment bias’ (i.e., the harder re- 

'Good' Cancer 
Propagandists 

The atomic industry 
promoters, claim that thyroid 
cancer is a 'good' cancer since 
it is usually not lethal, and it 
is easy to treat with 
replacement therapy. 
Unfortunately, it is difficult 
to treat afflicted children 
anywhere, especially so in 
countries where the accident 
and social disruption, has 
meant a severe shortage of 
funds for medicines and 
medical services 


searchers look for an effect, the more 
likely they are to find it). There has 
been a reluctance on the part of some 
scientists, particularly in the US, to ac¬ 
cept that iodine-131 is the cause, partly 
because there is no clear evidence of io¬ 
dine-131 having caused thyroid cancer 
when used therapeutically, as it often 
is, to treat overactive thyroid. However, 
there may be a big difference between 
giving large doses of iodine-131 to an 
adult, diseased thyroid - with the object 
of killing as many of its cells as possi¬ 
ble -and low doses to the normal thy¬ 
roid of an infant or child, where the po¬ 
tential for mutagenic effects could be 


far greater. More worrying, it has been 
suggested that government scientists in 
the US may want to play down the ef¬ 
fects of the release of iodine-131 be¬ 
cause of the large quantities released 
from the Hanford nuclear site in the 
1940s. 

One reason that seems to make ascer¬ 
tainment bias unlikely is the aggressive 
nature of the disease; affected children 
quickly become unmistakably ill with 
secondary cancers in the lymph nodes 
of the neck and lungs. Treatment can be 
high doses of iodine-131, but obviously 
administering yet more radioactivity is 
difficult. The alternative is surgery, but 
there is a problem here too: it is usual 
in thyroid cancer to remove the whole 
thyroid, but the scarcity of thyroid re¬ 
placement hormone has made some 
surgeons reluctant to do total thyroidec¬ 
tomies; instead they remove only part 
of the thyroid, which may miss some of 
the cancer cells. 

Whatever the exact mechanism re¬ 
sponsible for the increase in the thyroid 
cancer, at least one thing seems clear: 
the recommendations and arrangements 
for iodine prophylactics in future acci¬ 
dents have to be looked at very care¬ 
fully. For the thyroid, the National Ra¬ 
diological Protection Board specifics a 
low ’emergency reference level of 
30mSv - if the predicted dose to the 
thyroid is likely to exceed this, admini¬ 
stration of prophylactic iodine may be 
justified. If the predicted dose is above 
300mSv, prophylactics is deemed es¬ 
sential. As a result of the Chernobyl ex¬ 
perience it has been argued that the 
lower limit should be reduced to 
lOmSv, at least in children. 

What further cancers can be expected 
in those most exposed? The World 
Health Organisation (WHO) points out 
that the tissue most sensitive to radia¬ 
tion exposure, in addition to the thyroid 
and bone marrow, is the breast of the 
young women; populations within 
100km would be particularly at risk, 
and we may expect a rise in the inci¬ 
dence of breast cancer. Effects of air¬ 
borne radioactive particles on the in¬ 
duction of skin and lung cancers is also 
a matter for concern. And the 'liquida- 



tors' - about half a million people, 
mostly young men, who cleaned up.af- 
ter the accident - are reported to have 
an increased incidence of cardiovascu¬ 
lar disease, not normally associated 
with radiation exposure. 

Other Non-Cancerous Effects 

Several researchers from the former 
Soviet Union argue that radiation from 
Chernobyl is also causing increases in a 
range of non-cancerous diseases. Al¬ 
exei Okeanov from the public health 
research centre in Belarus, for example, 
says the Chernobyl accident is respon¬ 
sible for an unqualified increase in the 
rate of cataracts, cardiovascular disease 
and hyperactive thyroid glands. The 
link between radiation and cataracts has 
been well established by studies of 
Japanese A-bomb survivors. But West¬ 
ern researchers have been sceptical of 
links with other non-cancerous condi¬ 
tions because they do hot have a well 
understood causal link. 

However, a new study of the A-bomb 
survivors presented in Geneva provides 
the first serious evidence that radiation 
may help to trigger strokes, heart dis¬ 
ease and cirrhosis of the liver. Direct 
correlation between radiation exposure 
and all three conditions are highlighted 
by researchers from the joint US-Japa- 
nese Radiation Effects Research Foun¬ 
dation in Hiroshima. They also reveal 
evidence that hyperactive thyroids and 
non-malignant tumours in the utems, 
ovary, stomach and thyroid. 

"We are now almost sure that non- 
cancerous diseases have increased 
among atom bomb survivors," says the 
head of the foundation, Kazunori Ko- 
dama. "But we need extensive studies 
to discover "why." One possible clue is 
that cholesterol level in the blood, 
which is a risk factor for strokes and 
heart disease, are higher than average 
among A-bomb survivors. 

Increasing Mental 
Retardation 

More disturbingly, evidence is emerg¬ 
ing that radiation may have damaged 


the developing brains of foetuses in the 
womb. The WHO is sponsoring a study 
to compare the cognitive abilities of 
2189 children bom in contaminated ar¬ 
eas. Preliminary findings suggest that 
children from the contaminated areas 
are suffering more mental retardation, 
more behavioural disorders and more 
emotional problems. 

According to one the project’s re¬ 
searchers, Irina Kozlova from the Rus¬ 
sian Academy of Medical Sciences, 
half the children irradiated in the womb 
have experienced "some kind of mental 
disorder". A higher than average pro¬ 
portion of them, she says, have an IQ 
lower than 70, which suggests they are 
likely to be mentally retarded. Precise 
figures will not be known until the re¬ 
search is completed. Kozlova thinks 
that even very low levels of radiation 
could damage neurons in the brain of a 
foetus. 

"We cannot mle out the effects of ra¬ 
diation on the developing brain," agrees 
another researcher from the WHO 
study, Anagelina Nyagu from the 
Ukrainian Academy of Medical Sci¬ 
ences. "The problem of prenatally irra¬ 
diated children is unfortunately going 
to be priority." These findings reinforce 
those from Hiroshima, where 1100 
children exposed to radiation in the 
womb also suffered a higher than aver¬ 
age rate of mental retardation. 

Thousands of adults have also experi¬ 
enced psychological problems in wake 
of Chernobyl, but not because their 
brains have been harmed by radiation. 
Uncertainties about radiation risks, cou¬ 
pled with the social dislocation pro¬ 
voked by large-scale evacuation pro¬ 
grammes, cause anxiety and stress. 
Real or imagined health worries, loss of 
homes, changes in jobs and financial 
difficulties precipitate depression. 

Terence Lee, professor of psychology 
at St. Andrews University, says that 
people around Chernobyl feel power¬ 
less and fatalistic, a condition he calls 
"chronic environmental stress disor¬ 
der". The solution is to give them reli¬ 
able information about the risks of ra¬ 
diation from sources they trust, he says. 



"The atomic Mafia seem to believe that 
the problem can be solved by slides 
showing multicoloured entrails of nu¬ 
clear reactors, but this is of course to no 
avail." 

Birth Defects 

Very few studies have been done on 
this subject. Prof. G. Laziuk has de¬ 
scribed genetic anomalies in new-born: 
amelia and polydactylia increased. This 
increase is not directly proportional to 
the dose received. To reduce the num¬ 
ber of malformations, pregnancy inter¬ 
ruptions became more frequent: from 
12.5 to 17.4/1000 between 85 and 94. 

It has been published that malforma¬ 
tion in pigs and calves have increased 
by factors 100. In some places, it is no 
more possible to breed pork, as there 
are too many malformed offspring. 

Research Effort in Absolute 
Chaos 

Distinguishing between disease caused 
by radiation and disorders provoked by 
stress is just one of the problems faced 
by researchers. Obtaining a clear pic¬ 
ture of the health effects of the accident 
has been hampered by the disintegra¬ 
tion of the Soviet Union and clash be¬ 
tween Eastern and Western European 
scientific cultures. According to one 
senior researcher, the entire interna¬ 
tional research effort "is in absolute 
chaos". 

Insiders say that, instead of collabo¬ 
rating, research institutes in Belarus, 
Ukraine, Russia, Europe, Japan and 



America are competing for the same 
limited set of health data. Some re¬ 
searchers allege that political differ¬ 
ences, national chauvinism and the 
egos of individual academics are pre¬ 
venting serious co-operative science. 
International collaboration, admits Bav- 


erstock from WHO, is "disgracefully 
poor." As a result research is frag¬ 
mented and its conclusions often dis¬ 
puted. Baverstock points out there is no 
real, mechanism for exchanging infor¬ 
mation. He is pessimistic about whether 
collaboration will ever improve. The 


credibility of the international scientific 
community is at stake, he says. 

Dr David Surnner 
Chernobyl: Ten years on, 
Safe Energy Journal 


Preparing for the Next Chernobyl 


For most people in the world, one 
Chernobyl is enough. But there is 
a lobby which is so addicted to 
nuclear power and believes that it 
is such a wonderful source of en¬ 
ergy that it cannot under any cir¬ 
cumstances think of abandoning 
this madness. When questioned as 
to the number of fatalities the ac¬ 
cident had caused and the impact 
of the accident on Soviet society 
and Soviet nuclear industry, A.M. 
Petrosyants (then chairman of So¬ 
viet State Committee on the Utili¬ 
sation of Atomic Energy) re¬ 
sponded: "Science requires 
victims ." M. Hans Blix, (the long 
time chairman of the Interna¬ 
tional Atomic Energy Agency 
(IAEA) and a well travelled 
spokesman for this lobby)de- 
clared in 1986 that "due to the 
importance of this source of en¬ 
ergy, the world could support one 
accident of the Chernobyl scale 
every year...." 


K is against this background 
of cockeyed conviction 
that one must examine the 
bizarre contributions of the nuclear 
lobby. The International Atomic En¬ 
ergy Agency (IAEA), the UN body re¬ 
sponsible for promoting and policing 
nuclear power, argued that government 
decisions to evacuate more than 135000 
people and to impose widespread re¬ 
striction on farming and food consump¬ 
tion harmed the lives of "hundreds of 
thousands, if not millions of people". 


Belarus Authorities Let People Return to Chernobyl Territories 
Authorities of the Belarus Republic have launched a campaign to return people 
to regions which have suffered from the 1986 accident. The campaign was be¬ 
gun after Belarus President Alexander Lukashenko declared upon visiting the 
• Chernobyl territories that people should return to abandoned lands. Soon 
thereafter, the president's Academy of Administrative Management developed 
an unusual document entitled "Programme for improving public information 
on problems of Chernobyl and radiation safety." 

The document states that public consciousness exaggerates the conse¬ 
quences of Chernobyl accident. One item of the action plan calls for directing 

public attention to positive factors by propagating positive information. 

$ 

The program also foresees a campaign to influence top officials in the media 
and to influence the public through the media. The authors specify the use of 
works such as "Psychological warfare" and "Manipulation of consciousness." 
State newspapers are already working according to this programme. 

The new Chernobyl policy is based on conclusions of government scientists 
that over the past 10 years, Chernobyl—contaminated territories have been 
substantially cleared of risk due to natural radioactive disintegration. This con¬ 
clusion was also the basis for the government's decision to rehabilitate the 
abandoned lands. According to data from the Emergency Ministry, 6,000 hec¬ 
tares of contaminated territories are already in use. 

The director of the Institute for Radiation Safety, Academician Vasiliy 
Nesterenko, believes Lukashenko has made a serious error. Nesterenko points 
out that the official physicists have based their reasoning about radioactive dis¬ 
integration only on strontium and cesium, ignoring other radioelements. He 
believes development of the contaminated territories is premature at this time. 
Nesterenko notes that about 70% of the radioactive particles emitted by Cher- 
nobyl-4 fell on Belarussian territories. 

Nevertheless, the resettlement campaign is going forward, primarily because j 
of the country's economic crisis, unemployment, and shortage of arable land. 
People are coming back to the Chernobyl zone, where there is work for them. 
Last year, crops were harvested on developed lands. This year, it is planned to 
expand the arable land by a few thousands hectares. 

Peter Coryn, Chernigov, Ukraine 
Nucleonics Week 




The Tricks of the 

The general aim of epidemiological trials is to find out if an event has health 
consequences. However, if experts begin with a motive of not wanting to 
demonstrate consequences, inadequate studies can be undertaken which will 
'prove' that effects do not exist. Such studies usually suffer from the follow¬ 
ing sources of error: 

• Selection of wrong health indicators: e.g. mortality instead of morbidity. 

• Screening for the wrong pathology: e.g. ignoring leukaemia, digestive, 
lung, mammary carcinoma. 

• using the wrongtiming: e.g. ignoring long incubation period, then declar¬ 
ing "10 years after Chernobyl, nothing more can be expected. We know 
how to manage the next accident." 

• selecting the wrong target group: e.g. not studying the most susceptible 
group or not selecting the group with the highest exposure. 

Having thus selected either wrong methods or wrong targets or both : 

• the results will show no statistically significant difference with any control 
group. 

• the conclusion will be that the hypothesis was wrong. 

• the consequence will be that the authorities will be convinced that every¬ 
thing is under control and business as usual can proceed. 


The IAEA claims that radiation expo¬ 
sure will result in a marginal and prob¬ 
ably "undetectable" increase in cancer. 
Cases of thyroid cancer will amount to 
"a few tens in a milli on per annum". 
Last year, the number of children in 
Gomel who contracted the disease 
reached 240 per million. 

Filthy Lucre Ahead by a Mile 

The objective follow-up of populations 
after the Chernobyl catastrophe, should 
have given the world an opportunity to 
improve our knowledge about the risks 
at low doses. Studies performed during 
the last decades, have shown that ear¬ 
lier dose limits were always set too 
high, and that lower limits would be 
safer. But in this competition between 
sound health of large populations 
verses the bulging pocketbooks of 
some, il is the greedy who art winning. 
"Experts" have already decided to in¬ 
crease limits of accepted contamination 
of water and food, before data becomes 
available from conclusive studies. 

Politicians and experts supporting 
atomic energy, including those of 
IAEA, and experts from France, intend 
to change the official limits for radio¬ 
protection. These experts wish to 
change mles so as to reduce the imme¬ 
diate cost of future accidents. For the 
promoters, the limits assigned after 
Chernobyl accident have to change, in 
the sense that much higher radiological 
contamination should become legally 
acceptable. 

Furthermore, the contamination label¬ 
ling needs to become so complex that 


grocers or border guards will not be in 
a position to decide by themselves if 
milk, meat, or vegetables are safe or not 
to be given to children or adults. In¬ 
stead of "Becquerels per kg." of food 
they now want to subdivide this into 
Becquerels for each individual radionu¬ 
clide: Caesium, strontium, etc. This re¬ 
quire new apparatus. Globally, how¬ 
ever, the aim is that contaminated food 


be considered less dangerous than it is 
today. Again, the aim of such changes 
is to reduce the responsibility of nu¬ 
clear industry, and reduce the cost of 
preventive measures for the "next Cher¬ 
nobyl." 

Dr. Michael Fernex 


Revittimtsatlon: 

A sorry tale with no ending 

Three Mile Island, Bhopal and Chernobrl... 

■ ~ , m -— .... . ,■■■■ m 


"There is no free lunch. Somebody has 
to pay the price of development." How 
often have we heard this from those 
who pay no price at all for anything. 
But that is a different tale. To the vic¬ 


tims, development is not a good whose 


price is paid once but an unending 
nightmare which demands an unde¬ 
fined, unbounded payment which con 
tinues on and on. 





Take the Three Mile Island accident 
for example. On 31st March 1979, a 
stuck valve started a series of events 
which culminated in a partial melt¬ 
down of the nuclear reactor. Fortui¬ 
tously, the accident did not result in a 



huge explosion with a large release of 
radioactivity to the environment, but 
nevertheless there was radioactivity re¬ 
lease to the environment in excess of 
prescribed 'limits'. People living near 
the reactor did suffer harm. Infant mor¬ 
tality and spontaneous abortions, con¬ 
genital deformities in both humans and 
animals in the region rose in a signifi¬ 
cant manner. But to the nuclear authori¬ 
ties, these were of "no concern to the 
community." More than 2,000 victims 
of this disaster have filed court cases 
against the owners and operators of the 
plant, but they got their chance to tell 
the Court about their injuries and sick¬ 
nesses only in June 1996, that is fully 
17 years after the disaster. On 27th 
February, 1996, the United States Su¬ 
preme Court turned down the argument 
of the nuclear industry, put forth by the 
owners of the reactor with the support 
of their nuclear "experts" in the indus¬ 
try, that even though the radiation ex¬ 
posure of the people was above federal 
limits no one was actually exposed to 
"excessive* radiation and therefore no 
one experienced radiation detriment. 
Most of these court cases involve leu¬ 
kaemia, or other cancers, and most of 
the victims are destitute; the inevitable 
result of having lost employment and 
health insurance. Nevertheless, the nu¬ 
clear industry has relentlessly pursued 
the loop hole which it saw in an earlier 
Supreme Court's ruling: that for expert 
testimony to be admissible in the court, 
its scientific basis had to be generally 
accepted in the relevant scientific com¬ 
munity. Using this criterion, the nuclear 
industry challenged all the expert wit¬ 
nesses which the victims had found 
willing to assist them in their suit 
against the nuclear management which 
had caused the disaster. In pre-trial 
hearings, the nuclear industry managed 
to have the court eliminate almost all of 
the victim's expert witnesses. The nu¬ 
clear 'experts' who work for this indus¬ 
try were considered by the court to be 
the "relevant scientific community", 
and only the documents produced by 
nuclear promoters such as the Interna¬ 
tional Atomic Energy Agency (IAEA) 
as "authoritative". 

It is good to remind ourselves that all 
this has happened in the United States- 


a country which prides itself as the 
home of "freedom and democracy". Af¬ 
ter this it should come as no surprise to 
victims of Bhopal, that their sufferings 
are not heard and the few crumbs 
thrown as "compensation" are all that 
they are going to get from relying on 
the conscience of the corporate tycoons 
and their Indian collaborators. In Bho¬ 
pal the bodies of the victims lined the 
streets and (he disaster was apparent to 
everyone, but in a radiation accident 


By use of very restrictive 
definitions, most of the 
illnesses and health 
problems which are 
actually experienced by 
the victims of a disaster 
like Chernobyl are not 
counted 


like Chernobyl where death stalks 
slowly over the years, revictimisation 
means that victims are not recognised 
as victims at all. Thus, while the 
Ukrainian health ministry says that 
125,000 people died due to the acci¬ 
dent, IAEA still sticks the ridiculous 
figure of 28 deaths. 

This jugglery is done through restric¬ 
tive definitions of dose and risk. Thus, 
distinction is made between dose due to 
the "accident" and doses due to clean¬ 
up. For example, the dose may be de¬ 
fined as only that received in the first 
seven days, and even that amount will 
be reduced by the dose expected to 
have been received in the course of nor¬ 
mal operation of the reactor. Death due 
to radiation exposure requires a dose 
estimate for • the victim above the 
threshold and death must occur be¬ 
tween the exposure and 30 days there¬ 
after. 

Similarly, radiation detriment to 
health is divided into two categories: 

Deterministic effects of radiation: 
This category of damage is considered 
to be evidenced by radiation bums and 


acute radiation sickness, such as was 
experienced by the firemen at Cher¬ 
nobyl. Detriment is based on the overall 
effect to the group, not the individual. 

Any effect not felt by everyone in the 
group, is classified as reversible, tran¬ 
sient and of no concern to the group 
and hence not included in the detri¬ 
ment. 

Stochastic Effects of Radiation: these 
include those effects which occur with 
statistical regularity in the exposed 
population such as cancer and genetic 
effects. These have no threshold. In or¬ 
der to ensure that these are radiation in¬ 
duced, nucleocrats recommend not 
counting any which have not had a 
"normal" latency period which is ten 
years for most cancers, and are not se¬ 
vere genetic effects in live-born off¬ 
spring. Radiation promoted cancers arc 
not recognised as radiation related. Ge¬ 
netically damaged offspring who die in 
ulero are said to be of no concern to the 
community since they do not cost the 
community financially. 

By use of these very restrictive defi¬ 
nitions, most of the i ll nesses and health 
problems which arc actually experi¬ 
enced by the victims of a disaster like 
Chernobyl arc not counted or do not ex¬ 
ist for the nuclear promoters. Automat¬ 
ically excluded arc: direct damage to 
tissue which results in altered biologi¬ 
cal function, like changed blood pa¬ 
rameters, hormone or enzyme produc¬ 
tion, etc. Most evident in exposed 
children; embryonic and foetal death; 
genetic diseases not deemed "serious" 
like asthma, teratogenic damage includ¬ 
ing mental retardation, epilepsy, bone 
deformities, blindness and deafness, ra¬ 
diation promoted cancers which are 
clinically diagnosable in less than ten 
years after the disaster and autoimmune 
diseases. 

With such preparation, is it any sur¬ 
prise, that the IAEA meeting on "Ten 
Years of Chernobyl" found that the dis¬ 
aster had had no consequence at all and 
recommended that governments of the 
region move people back to contami¬ 
nated land? 

Surendra Gadekar 



Fighting for the straps 


When International Atomic Energy 
Agency (IAEA)inspectors visited Bul¬ 
garia's Kozloduy station in 1991, they 
encountered missing stairway steps and 
gaps in walkway gratings. One inspec¬ 
tor fell through a hole, bruising his leg. 
Railings around pools were missing, as 
were light bulbs and fixtures. Windows 
were broken, pumps leaked steam, and 
pools of oil and water were every¬ 
where. 

Western nuclear vendors could easily 
imagine that a serious nuclear accident 
in Central Europe or the Balkans would 
spread fallout over the major popula¬ 
tion centres of Europe, and they de¬ 
cided something should be done. At a 
June 1992 summit, the G7 industrial 
nations organised emergency measures 
to reduce near-term safety risks and to 
assess the feasibility of closing down 
the most dangerous Soviet-style 
RBMK-1000 and other VVER-440 re¬ 
actors. The loss in generating capacity 
would be balanced by improved en¬ 
ergy-use efficiency and alternate energy 
sources. Western nations, the European 
Union, the IAEA, the Organisation for 
European Cooperation and Develop¬ 
ment, and the European Bank for Re¬ 
construction and Development (EBRD) 
pledged more than $785 million to im¬ 
prove safety RBMK-1000 and VVER- 
400 and -230 units. But five years later 
the only reactors to have been shut 
down are those inherited by the newly 
reunified Germany. Elsewhere in East¬ 
ern Europe, closure of the most danger¬ 
ous and accident-prose reactors has 
been delayed indefinitely, although 
safety has improved at some plants. 

I Wanna Hold Tour Hand 

Western nuclear suppliers got a new 
lease on life with orders for everything 
from training support to new instru¬ 
mentation and control centres and 
waste-storage buildings. 

Ironically, Western-funded short¬ 
term safety improvements have encour¬ 
aged the continued operation of the 
most dangerous reactors-at places like 


Kozloduy, Slovakia's Bohunice, Cher¬ 
nobyl , and Russia's Kola. Meanwhile, 
Western contractors like Westinghouse 
and Siemens have forged links with 
Eastern Europe's state-run utilities, 
most of which operate as subsidiaries 
of state energy ministries. 

In 1993, Westinghouse invited four 
high Ukrainian energy officials to tour 
US reactors and discuss the possibility 
for joint completion of unfinished 
Ukrainian plants. ."We are children in 
the world economy, but we know what 
needs to be done," the head of 
Ukraine's parliamentary committee on 
science and technology, Pavel Kislyi, 
told Energy Daily. "We need a com¬ 
pany like Westinghouse to hold our 
hand." 

Nuclear colonialism? 

Now most countries in the region are 
planning to extend their nuclear gener¬ 
ating capacity, either by purchasing 
new Western-designed plants or by 
completing reactors left unfinished un¬ 
der communism. Last January, Atomic 
Energy of Ganada completed the first 
of the five reactors that were planned at 
Cemavoda. Westinghouse is working 
with the Czech utility CEZ to complete 
two Soviet-designed VVER-1000 reac¬ 
tors at Temelin, near the Austrian bor¬ 
der. Electricite du France and German 
utility, Bayemwerk, had planned to 
complete Slovakia's unfinished Mo- 
chovce plant, which is equipped with 
second generation VVER-440s. 
Ukraine has conditioned the closure of 
Chernobyl on a wide-ranging package 
of Western aid designed to help 
Ukraine update its power systems, and 
finish three VVER-1000s. Hungary, 
Bulgaria, Poland, and Lithuania are all 
considering expanding their nuclear ca¬ 
pacity, and Russia has announced a 
plan to double nuclear power genera¬ 
tion by the year 2010. 

Western governments are supporting 
these plans by providing loan guaran¬ 
tees. The US Export-Import Bank has 
committed $317 million for Westing- 


house's work at Temelin; Canada 
loaned $270 million for the Cemavoda 
project; and, at one time, the EBRD had 
promised DM 700 million to Mo- 
chovce. By 1993, Friends of the Earth, 
an environmental group, reported that 
Western governments and institutions 
had committed twice as much money to 
completing unfinished Soviet-style re¬ 
actors as they had to improving safety 
at operating reactors. 

Because so many Eastern countries 
lack the financial resources to pay for 
their new nuclear capacities, building 
loans may be paid off by exporting 
some or all of the electrical output. For 
instance, Hungary has invited bids for 
2000 megawatts of new capacity-twice 
its projected need. A West European 
partner could receive deliveries of elec¬ 
tricity without the risks of operating, 
fuelling, or decommissioning the gener¬ 
ating plants. Such a plan would also al¬ 
low a West European government to 
dodge the public opposition to nuclear 
power that has suffocated most Western 
programs. 

Meanwhile, the Eastern partner 
would be responsible for operational 
and incidental costs, including the costs 
of fuel and waste disposal, new trans¬ 
mission lines, and hundreds of power 
plant employees. At the end of the 
plant's lifetime, the Eastern partner 
would have to bear the costs of decom¬ 
missioning, which alone can add at 
least 3Q percent to the initial cost. Not 
just construction, but many of the 
"downstream" activities would require 
the services of Western consultants and 
suppliers. 

"It's one of the last markets in the 
world for the Western nuclear indus¬ 
try," says Paxus Calta, an anti-nuclear 
campaigner for the Vienna-based envi¬ 
ronmental group Global 2000, who be¬ 
lieve that Western and Eastern nuclear 
interests have formed an unholy alli¬ 
ance. 



"The Eastern nuclear establishment is 
very interested in maintaining their mo¬ 
nopoly power, avoiding privatisation, 
stopping market reforms, maximising 
profits, and maintaining the options for 
kickbacks and corruption." 

Communist party planners turned to 
nuclear power as the basis of their long¬ 
term energy strategy in the mid-1970s, 
when the price of Soviet oil and gas in¬ 
creased. Bulgaria was to have more 
than a dozen reactors by 2005; Czecho¬ 
slovakia, 30; Poland more than 20; and 
Hungary and Romania, half a dozen 
each. 

Some of these projects were never 
started, but of the others, many plants 
were left unfinished. Millions-some- 
times billions of dollars have been in¬ 
vested in them. The engineering and 
professional organisations that would 
have built, operated, and supplied the 
reactors-big firms like Skoda-Plisen, 
Russia's Atomenergo-export, and even 
smaller ones like the Vatra Domei ura¬ 
nium mines in Romania-have a great 
deal of political influence. 

And the organisations that, operates 
the existing reactors that provide 80 
percent of Lithuania's electricity needs, 
half of Slovakia's and Hungary's and a 
third of Slovene and Bulgarian sup¬ 
plies, wield commensurate political lev¬ 
erage within the energy sector. 

Double Standards 

The main break on Western suppliers' 
enthusiasm is the issue of liability. 
Most East European countries have not 
yet signed the Vienna Convention, 
which holds the operator, not the sup¬ 
plier, of a nuclear facility responsible 
for damages in case of accident. West¬ 
ern suppliers do not want to be liable 
for billions of dollars if a plant they 
help to built suffers a serious accident. 
"It's a pressing issue for them," says 
IAEA spokesman David Kyd. "Until 
the liability issue is resolved, their legal 
departments are advising against in¬ 
volvement." 

Completing of retrofitting Soviet-de¬ 
signed plants carries an extra degree of 


risk. Western assistance to complete 
Temelin and Mochovce has raised the 
issue of a double standard for reactor 
safety. A newly reunified Germany 
acted quickly to close the VVERs at 
East Germany's Griefswald plant, 
which were deemed unsafe and not up¬ 
gradable. As late as 1995, however, the 
EBRD, Electric de France, and Bay- 
emwerk were helping to complete Mo- 
chovce's reactors, which are identical 
to those at Griefswald. 

Bayemwerk head Wild admitted in a 
1994 newspaper interview that a plant 
like Mochovce could not be operated in 
his country: "Certainly no one would 
permit this kind of installation in the. 
surroundings of Munich." Similarly, 
Germany concluded that the nearly 
completed VVERs at Stendal could not 
be brought to acceptable safety levels, 
and that plant-which, paradoxically, is 
identical to the facility at Temelin in 
the Czech Republic-was also decom¬ 
missioned. Meanwhile, backed by US 
government loans, Westinghouse is 
completing Temelin. 

One problem with VVER-440 series 
reactors like those at Mochovce is there 
lack of containment. Experts inter¬ 
viewed for this article-including the 
head of nuclear safety research at a US 
Energy Department laboratory and the 
Canadian site manager at Cemavoda- 
agree that it is not feasible to backfit the 
reactor with containment, and that 
without such a structure, these plants 
would not be allowed to operate in 
North America. Temelin and 
Machovce-both less than 100 kilome¬ 
ters from Vienna-have been opposed 
by Austria, which has waged a stormy 
campaign against projects that it con¬ 
sidered unacceptable risks to its citi¬ 
zens. Austria's threat to withdraw from 
the EBRD over the issue contributed to 
the bank's decision to abandon financ¬ 
ing Mochovce. 

Waste Not Want Not 

Safety issue aside, mounting evidence 
suggests that nuclear power is not the 
solution to the region's energy needs. 
"We have an extremely energy-inten¬ 
sive economy, and we already have sur- 
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plus generating capacity," says former 
Czech Environment Minister Bedrich 
Moldan. "If you have such a big invest: 
ment as Temelin, it will [depletejthe 
limited resources available for address¬ 
ing the outrageous inefficiencies in our 
energy system." 

There's plenty of room of for de¬ 
mand-side improvement. By subsidis¬ 
ing energy and raw materials, and driv¬ 
ing for increased industrial production, 
communist planners created a system 
plagued with waste and inefficiency. 
Poland uses two to three times as much 
as energy for the same output as West 
European countries; Romania, three to 
five times as much. Electricity is pro¬ 
duced, transmitted, and consumed in a 
wasteful manner-homes lack thermo¬ 
stats, buildings and heating ducts are 
improperly insulated, and antiquated 
machinery and power plants squander 
vast quantities of energy. 

"There is enormous potential for en¬ 
ergy efficiency gains," says Diana Vor- 
saz, a Hungarian energy expert at Cen¬ 
tral European University's 
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environmental science department. "It's 
absurd to try to address the problems in 
our energy sector through increased 
supply. Demand can be reduced at a 
fraction of the cost while improving our 
economy and competitiveness." Vor- 
satz estimates that as. much as a third to 
a half of current consumption could be 
saved. 

However, even if the West should de¬ 
cide not to help complete questionable 
plants, Russia may. After the EBRD 
abandoned Mochovce last year, Rus¬ 
sia's Minatom stepped in. Slovak offi¬ 


cials have backtracked on their pledge 
to close older, more dangerous units at 
Bohunice, and they have grown weary 
of Western scmtiny of safety upgrades 
and least-cost studies. Russia and a 
consortium of Czech banks are offering 
to help complete Mochovce at a frac¬ 
tion of cost. 

A recent study by Centre for Strategic 
and International Studies warns that 
Minatom is emerging as an aggressive 
exporters, citing Russian activities in 
Iran, Cuba, and India. 

Belarus may choose. 


Russia's Soviet-style reactors because 
they are less expensive than Canada's 
CANDU-6. Meanwhile will success¬ 
fully market its plants in China 

It looks like nuclear power plant in¬ 
spection will be. a growing field. 

By Colin Woodard 
Bulletin of Atomic Scientists May June 
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